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PREFACE 


Plan and Scope of Book.—Physical environment appears to rank 
with biological variations and cultural inventions as a primary determi- 
nant in the evolution of human capacities, activities, occupations, 
productivity, and progress. As a determinant of the distribution of all 
these human conditions, physical environment appears to overshadow 
all other causes. Such distribution is the main field of the science of 
geography. The first step in this growing science is to understand the 
principles which govern the distribution of living beings, and of their 
varying qualities. Hence Part I of this book shows how climate, relief, 
soil, minerals, and other physical conditions influence the distribution of 
plants, animals, and man, and especially of man’s activities in the busi- 
ness of getting a living. Man is the main theme of Part I. 

Part II takes products as its main theme. It tells where the main 
products are produced, and why they are abundant in special regions. 
Since each great product, as well as each type of physical environment, 
fosters particular types of human activity, Part II also discusses a few 
of the more prominent types of communities, types which in modified 
forms exist in many lands and among widely diverse races. The study 
of principles, products, and types of communities prepares the way 
for a regional study of the United States, Part III, and of the world, 
Part IV. The statistical ground work for all the preceding parts is 
summed up in the tables of Part V. 

The present edition of Business Geography is practically a new book, 
the first half, in fact, being entirely new. It differs markedly from its 
predecessor in many respects: (1) It is more completely adapted to 
college students than was the First Edition. (2) The treatment of 
relief, soils, and minerals has been expanded, so that they receive pro- 
portionally as much attention as climate. (3) New tables of production 
have been prepared and are used extensively for comparing the produc- 
tivity of different regions. (4) Several new chapters have been added 
on the distribution of the world’s chief products. (5) Maps and dia- 
grams have been added in large numbers. The majority are new, having 
been constructed from the latest data especially for this book. (6) The 


Vill 


vill PREFACE 


misleading Mercator Projection has been eliminated. The disadvan- 
tages of a split projection, especially in showing trade routes, have led to 
the adoption of Denoyer’s semi-elliptical projection. On this projection 
the Denoyer-Geppert Company of Chicago has prepared over thirty 
world maps of production, etc., largely on the basis of new data supplied 
by the authors in the form of four-year averages for 1920-23, as given 
in the Appendix. (7) All photographs have been omitted. The authors 
believe that for mature students a good map is generally of more value 
than a photograph. (8) The descriptive material pertaining to the 
United States has been largely expanded. (9) The tables in the Appendix 
have been extensively revised and brought up to date. New items have 
been added, especially in relation to minor products and international 
commerce. The tables are referred to in the text much more than before, 
thus enlarging their usefulness. The provinces of Canada have been 
included on the same basis as the states of the United States wherever 
possible. (10) The exercises at the ends of the chapters have been 
revised. The proportion that can be performed by the individual student 
in a relatively short time has been increased. 

Acknowledgments.—In preparing the Second Edition, the authors 
have been greatly indebted to the numerous and illuminating suggestions 
of Leonard 8. Austin, of Los Angeles, Dr. O. E. Baker of Clark Univer- 
sity and the U. 8. Department of Agriculture, Dr. R. M. Harper of the 
Geological Surveys of Alabama and Florida, Professor Carl O. Sauer of 
the University of California, and Professor 8. 8. Visher of Indiana 
University. Numerous Government. officials, mainly in the Depart- 
ments of Agriculture, Labor, Commerce, and the Interior, have shown 
unfailing courtesy and discrimination in supplying data not otherwise 
accessible. Special mention should be made of the following: 

A. Government Bureaus: Bureau of the Census; Coal Division, 
Department of Commerce; Forest Service; Geological Survey; Bureau 
of Plant Industry. 

B. Individuals in Government Bureaus who have made special con- 
tributions: G, B. L. Arner, Bureau of Agricultural Economics; Joseph 
A. Becker, Bureau of Agricultural Economies; John 8. Buckley, Bureau 
of Animal Industry; EK. Dana Durand, Bureau of Foreign and Domestic 
Commerce; L. C. Grey, Bureau of Agricultural Economics; Julius 
Klein, Bureau of Foreign and Domestic Commerce; C. F. Marbutt, 
Bureau of Soils; Lawrence Martin, Library of Congress; A. G. Rice, 
Bureau of Soils; M. A. Schnurr, Bureau of Reclamation; Ethelbert 
Stewart, Commissioner of Labor Statistics; Helen M. Strong, Bureau 


of Foreign and Domestic Commerce; Milton Whitney, Bureau of 
Soils. 
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C. Canadian Government Bureaus: R. H. Coats, Dominion Statisti- 
cian of Canada; T. C. C. Lynch, Natural Resources Intelligence Service, 
Canada. 

D. Indwiduals and organizations which have supplied illustrations 
and statistics: 8. L. Andrew, American Telegraph and Telephone Com- 
pany; F. J. Fell, Pennsylvania Railroad System; Frank Leverett, 
Geologist; Paul O. Nyhus, Wisconsin Department of Agriculture; J. 
E. Spurr, Editor Engineering & Mining Journal Press; A. J. Surett, 
Illinois Co-operative Crop Reporting Service; Glen H. Trewartha, 
University of Wisconsin. 

E. Publishers and magazines that have supplied illustrations: Eco- 
nomic Geography; McGraw-Hill Book Company; Yale University 
Press. 
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SUGGESTIONS TO TEACHERS 


Exercises and Maps.—Judging by the experience of a large number 
of teachers who have used the First Edition of this book, a careful 
working out of the problems, which means an intensive study of the 
tables, gives a surprising amount of new information, and shows that 
many widely held ideas are not supported by the facts. In this connec- 
tion the authors strongly recommend that all students make many maps 
and keep them in an orderly file for reference. The drawing of the maps 
is usually interesting work, and is perhaps the best way of fixing the 
facts in the memory. Moreover, it brings out the main purpose of 
geography, namely an understanding of where products, activities, and 
so forth are located, how they are related to the physical environment, 
how those in one region compare with those in another, and how the 
general condition of a country or state, its “regional aspect”? depends 
on the interplay of a great number of factors each of which may influence 
many or all of the others. Only by putting the facts on maps and com- 
paring one map with another can these relationships be grasped, or can 
a well-rounded view of a given region be obtained. 

A large supply of desk maps, especially of the United States, the 
World (large size), and Europe, should always be on hand. Those show- 
ing relief in an inconspicuous color and having tinted oceans (as in the 
series of the Denoyer-Geppert Company, Chicago, IIl.), are especially 
desirable because the material inserted by the students is in no danger 
of being confused with black lines on the original map, and the relations 
of all sorts of products and activities to relief and the oceans are apparent 
at a glance. 

An up-to-date commercial atlas is of the utmost importance, both in 
studying the text and in solving the problems. The best on the market 
is Putnam’s Economic Atlas (Putnam’s Sons, New York City). Good 
wall maps are likewise important. In addition to the regular political 
maps, there should be maps showing relief, rainfall, temperature, vege- 
tation, and density of population. Philips’ Comparative Wall Atlas 
provides an excellent series along this line (American distributors, 
Denoyer-Geppert Company). These should be supplemented by maps 
of products, industries, and transportation routes. Such maps are 
published by various companies, or can be made by the pupils and 
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teacher on large outline maps, thus building up a very valuable collec- 
tion. The Finch series (J. Nystrom Company, Chicago) is excellent. 
It is a good plan to hang a few maps where the class cannot avoid looking 
at them, and then change the maps at frequent intervals according 
to a definite scheme of rotation. If the teacher judiciously calls attention 
to the relationships determining his choice of maps, the students uncon- 
sciously absorb a great amount of information. 

Types of Problems.—The possible problems are far more numerous 
than those given in the book. The teacher and the students can devise 
a great many quite as good as those here given. Some of the chief types 
areas follows: 

1. Maps showing actual distribution of population, production, 
activities, etc. One way to make these is to have a small dot of a given 
size represent a given amount, as in Fig. 1 and many other maps scat- 
tered through the book. This, however, requires so much time and 
information that it is often better to follow the method illustrated in 
Fig. 124. There a shaded oblong, mm, represents twenty million; a 
smaller oblong, m™, ten million; a solid triangle, A, five million; and 
an open circle, ©, one million or less. The symbols may represent other 
amounts according to the nature of the data, and their relative values 
may be as here, or otherwise, as 20, 10, 4, 1. In general, the amount 
represented by each symbol should be such that the largest symbol will 
represent from 2 to 10 per cent of the total. Place the symbols as nearly 
as possible in the part of the country or state where the product or 
activity is actually found (see Fig. 124). Such maps give a clear idea of 
the distribution and intensity of activities and production. It is often 
advisable to construct a series of related maps using symbols of the same 
value; for example, a series may be drawn showing all the cereals, the 
animals, the metals, and so forth. 

2. Where percentages, prices, or figures per capita or per square 
mile are given, or in other cases where the figures do not represent the 
total amount, one of the best methods is to insert the figures on an out- 
line map, then draw what are known as isopleths, or lines showing equal 
degrees of activity just as isotherms show equal degrees of temperature. 
Then apply heavy shading to the areas of greatest intensity, and lighter 
shades to the areas of progressively less intensity. See Figs. 2, 20, 21, 
and 31. The map should be accompanied by a written explannien of 
the conditions which determine the geographical distribution of the 
activity in question. Various states and countries should be compared 
with the home region, and with one another, and the reasons for differ- 
ences should be pointed out. Each map should be compared with others 
showing physical conditions or other activities and products. 
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3. A third general type of exercises is to prepare tables showing 
how a given area or country compares with one or more other areas, in 
many different respects. Discuss the nature of the differences and their 
reasons. Bar diagrams like Fig. 28 are often a help in such comparisons. 
Such diagrams are an admirable and easy way of illustrating many kinds 
of facts (see Figs. 7, 33, 49, 52). 

4. A given product may also be followed from table to table. For 
example, its conditions of production, i. e., relief, soil, climate, method 
of cultivation, and so forth, may be compared with the yield per acre, 
the yield per person, the percentage of the world’s production in a given 
country, or the extent to which it is exported or consumed. 

5. A given physical condition, such as relief, climate, or the position 
of a state or country, may be taken as the basis, and its effect may be 
studied in a series of maps. For example, the influence of the Appalach- 
ian Mountains can be detected in many different sets of data, including 
those for minerals, agricultural products, transportation, finance, etc., as 
appears in Figs. 45, 70, and 92. Here, as elsewhere, the conditions near 
home should be the starting point, and should be continually kept in 
mind as one proceeds to remoter regions. 

Use and Sources of Tables in Part V.—Parallel tables for the coun- 
tries of the world and for the states and provinces of the United States 
and Canada have been given wherever possible. It is often advisable 
to work out the same problem on the basis of both kinds of tables. As 
a general rule, it is well to use the home state and the United States as 
the basis of comparison, even when directions to this effect are not given 
in the exercises. 

In using the numbers in the tables, decimals may often be omitted, or 
only the figures for thousands or millions may be employed. In all such 
cases, if the omitted portion amounts to five-tenths or more of the 
amount which is reckoned as 1, it should be counted as equal to 1. 

The tables are derived mainly from the sources indicated on page 505. 
In some cases the data are taken directly from the original publications; 
but more often they have been recalculated in order to get averages for 
~ several years, or to reduce them to a percentage, per capita, per acre, or 
per square mile basis and thus facilitate geographical comparisons. In 
most cases the necessary calculations have been made with a slide rule, 
hence the tables are exact only to the third figure. The data cover prac- 
tically all the fields of business; but statistics for manufacturing outside 
the United States and for internal commerce in all countries are omitted, 
because they are not available, or because they have been compiled on 
such diverse systems that accurate comparisons are impossible. 

Special attention is called to the indexes of illustration and tables. 
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GEOGRAPHIC FACTORS AND PRINCIPLES 


CHAPTER I 
THE NATURE OF BUSINESS GEOGRAPHY 


The Science of Geography.—Geography is the science which 
describes and maps the phenomena of the earth’s surface for the pur- 
pose of discovering how the distribution of one set of phenomena is 
related to that of others. Its foundations are the distribution of physi- 
cal features like oceans, continents, land forms, soils, minerals, and 
climate. These features, together with the reactions of plants and 
animals upon one another, control the natural distribution of plants 
and animals, as they gradually migrate from the limited areas where 
they originate to the broad areas which they occupy when a given 
type becomes old. The same principles apply to the distribution of 
human characteristics such as complexion, stature, occupations, modes 
of life, health, energy, and even character and achievements. New 
types may arise anywhere, but they persist only under definite geo-~ 
graphical conditions, and spread to new regions and become perma- 
nently established only when both the physical and organic features of 
the geographical environment permit. 

This great science of geography obviously consists of two main 
parts, physiography, dealing with the distribution of physical features, 
and ontography, dealing with the distribution of living beings and their 
characteristics. Physiography examines the distribution of oceans, 
continents, mountains, plateaus, plains, valleys, rivers, lakes, rocks, 
minerals, soils, temperature, atmospheric pressure, winds, clouds, 
rainfall, and the like. It not only describes these features and tells 
where they are located, but discovers why they are located on certain 
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parts of the earth’s surface, and how the distribution of any one type 
of phenomena, such as soils, is related to the distribution of other 
phenomena. 

Ontography does the same for all sorts of phenomena pertaining 
to life. Its subject matter ranges from bacteria through plants and 
animals to man, and includes all the activities of every species, regard- 
less of whether those activities are physiological, intellectual, or moral. 
But neither physiography nor ontography describes these various 
phenomena as an end in itself,—merely as a means toward explaining 
their distribution. The chemical character of a soil is not in itself 
geographic, but the chemical dzfferences between soils in desert plains, 
forested tropical mountains, and glaciated plateaus, are a part of 
geography. That science must explain how relief, climate, vegetation, 
and other factors cause soils to differ from region to region. Such 
subjects as the growing of rye, the making of tinware, the status of 
education, and the quality of honesty do not belong to geography any 
more than to other sciences. They become subjects of geographic 
study when their distribution is explained by such conditions as the 
quality of the soil, the location of mineral deposits, the capacity of a 
region to produce food, the physical conditions which have directed the 
migrations of people and ideas, and a host of other factors. In a word, 
the keynote of geography is the explanation of the distribution of all 
sorts of phenomena so far as that distribution depends directly or 
indirectly upon the earth’s physical features. 

The Meaning of Business Geography.—Ontography consists of 
three main branches: (1) phytogeography, phytography, or plant 
geography; (2) zoogeography, zoography, or animal geography; and 
(3) anthropogeography, anthropography, or human geography. Human 
geography not only attracts more interest than any other phase of the 
subject, but demands a knowledge of the others because it depends 
upon them. It is subdivided into several branches whose function 
is described by such adjectives as political, commercial, industrial, 
economic, racial, medical, regional, and the like. Most of these divi- 
sions are not clearly defined, or at least overlap a great deal. Thus, a 
really adequate account of the geography of industries is impossible 
without a discussion of the geography of commerce, of economic 
resources, of political relationships, and of racial characteristics. This 
book deals with a phase of geography somewhat different from any of 
those mentioned above. Business is defined by the Century Dictionary 
as: ““. . . Specifically, that which busies or occupies one’s time, atten- 
tion and labor as his chief concern; that which one does for a livelihood; 
occupation; employment.’’ Hence business geography is the geography 
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of the methods by which people get a living. It includes all that is 
included in industrial, commercial, and economic geography, and some 
things which pertain to political, racial, and medical geography. 
Business geography also includes part of regional geography, for it 
requires a study not only of the distribution of individual methods of 
getting a living, but of the inter-relationships of all methods in any 
given region. 

A Simple Example of Business Geography.—Here is a simple 
example of business geography. It represents the actual experience 
of a young man who started a general store in a pioneer Minnesota 
village. His friends thought he would fail because another store already 
handled the small business of the community. He looked over the 
geographical conditions, however, and went to work. 

Here are the conditions: The country for miles around the village 
was a level plain; the soil deep and fertile; the climate fairly cool and 
invigorating, too cool for corn but excellent for potatoes, grass, and 
cattle raising. The plain was covered with a mixed forest of pine and 
hardwood except around a lumber camp where the trees had been 
cut for a steam mill near the village. In isolated clearings a handful of 
farmers had settled, and were pasturing cattle on a fine growth of short 
sweet grass in the cleared areas not needed for crops. Transportation 
was difficult. Through the village, to be sure, ran a railroad, but there 
were no good roads, nothing but lumber trails and cart paths. One 
other feature completes the geographical picture, namely, a number of 
pretty glacial lakes full of fish and surrounded by woods where game 
was still abundant. If the young man had put his thoughts into the 
language used in this book he would have said that his problem centered 
around four communities: (1) a lumber mill with its shifting, irre- 
sponsible population; (2) a few farmers; (3) a tiny commercial village 
near a railroad station; and (4) occasional campers on the shores of 
the lakes. 

The proprietor of the old store was content to carry chiefly the 
staple goods such as bacon, sugar, flour, and clothing. The rough 
clothing and especially the heavy boots and shoes used by the men in 
the mill formed a large part of his sales. The proprietor of the new 
store realized that he must cater somewhat to the millmen, but that 
the geographical conditions would some day produce a farming com- 
munity. The lumber would be cut, the mill would shut down, and the 
cleared land would be taken by farmers. The farmers were indeed 
poor; they could purchase little, and had only a small surplus for the 
market. Even that little they had much difficulty in bringing to the 
railroad because of the bad roads. They were reliable, however, 
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because their homes were permanent, and the storekeeper could safely 
give them credit. On the other hand, the workers in the mill had cash 
and were good spenders; but they were likely to quit their jobs and 
leave their bills unpaid. ; 

So the new storekeeper began a campaign to help the farmers and 
thereby help himself. He urged the county commissioners to open 
new roads and improve the old; he handled the farmers’ surplus and 
paid for it in goods from the store—an exchange in which both profited. 
He showed the farmers that by using cream separators (sold by himself) 
they could market their cream, and wisely increase their herds of cattle 
in a region where pasture was going to waste. He procured the coop- 
erative purchase of a stump puller, and clinched his argument for 
tractors by pointing out that they are not affected by annoying horse 
flies which are particularly vicious among the forests. He improved 
his stock of groceries and general merchandise, and at the same time 
made his patrons desire better things; he even sold ready-made dresses 
to the farmers’ wives. He reached out also to another community, 
small but well able to pay, the campers who came to hunt and fish. 
He attracted them by his prompt and accurate information, and by 
providing guides and outfits. In short, unconsciously, but intelligently, 
he analyzed the geographic conditions, saw what kind of community 
they would ultimately produce, and acted accordingly. 

Factors of Business Geography.—This example of business geography 
is so simple that its main relationships are obvious at once. It includes 
the following factors: (1) the products of a community, especially the 
lumber of the forest and the surplus milk and vegetables of the farmers; 
(2) the needs of the community, or the products that the people want 
or could be made to want; (3) the conditions of transportation as 
determined by the roads of all kinds; and (4) the character and culture 
of the people; that is, their habits and mode of life, their tastes in 
goods or services, their honesty and ability, and their degree of progress. 
Every business problem involves these four factors. It may include 
hundreds of millions of people and billions of dollars; it may involve 
several governments; and its study may demand the work of experts 
for years. Yet its geographical relations can be understood if the facts 
are known and are interpreted in the light of the four great factors: 
products, needs, transportation, and human character. 


CHAPTER II 
THE WORLD’S GREAT PRODUCTS 


Man’s Dependence on Material Products.—The overwhelming 
majority of mankind get a living in one of the following ways: (1) by 
primary production, that is, by producing something new, as on farms, 
or by taking some product from nature, as in mines, forests, and 
fisheries; (2) by secondary production, or manufacturing, that is, .by 
changing and combining various products so that they become less 
bulky, more useful, or more attractive; (3) by trade and commerce, 
that is, by acting as middlemen between producer and consumer; 
(4) by transportation. Even the small minority (5) whose daily work 
consists of personal service or deals with finances, ideas and conduct, 
and other abstract conditions, as in banking, education, religion, 
government, and science, are largely engaged in problems arising 
because other people are engaged in producing all sorts of materials. 
The business of getting a living is obviously concerned mainly with 
products. Hence in business geography we deal chiefly with the dis- 
tribution of products as to kind, quality, and amount, and with the 
distribution of the human qualities and methods which guide man’s 
use of those products. The differences in these respects from place to 
place are enormous. Belgium and Massachusetts, for example, are 
small in area, but provide a hundred varied products for every three or 
four supplied by equal areas in parts of Siberia, the Sahara, and the 
Amazon basin. A million people in central China or southern India 
produce scarcely a tenth as much as a million in Sweden or 
Illinois. 

Great Classes of Products and Their Uses.—The primary products 
that enter into the business of life may be divided into two classes, food- 
stuffs and raw materials for manufacturing. How these compare in 
value and how they are divided into subgroups according to their nature 
and use is illustrated in the table on page 6: 

Relative Importance of Food, Clothing, and Shelter.—The great 
preponderance of food is obvious. In the United States, from 20 to 
40 per cent of the total expenditure is usually for food—more among 
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ESTIMATED ANNUAL VALUE OF NEW PRODUCTION 
IN ALL COUNTRIES AT AMERICAN PRICES 


I. Human food (including narcotics and stimulants but deduct- 


ING Praia feds LOMMLINIALS) eas eet eee rete eet tetet torent $69,950,000,000 
Le Cereal sc romero rot cuncka store ee $18,425,000,000 
2: Neretables...nsa.-ce wos eee eae 14,000,000,000 
SeMeat and fish's serdere nna tae merase 12,200,000,000 
Ase Mil ksancieg ose acre rte e rt tes 10,600,000,000 
5. Vegetable carbohydrates (sugar, oil)... 4,380,000,000 
6. Narcotics and stimulants............. 3,870,000,000 
ae TUTE: crsgt & ceeeeeeea eee ae 3,750,000,000 
8; Legumes hcgunciston ake cheaters 2,650,000,000 
OM Salter cater otic ae earners 75,000,000 

TiteRaw materials. sen oe. orate no eee ree Meaeeet erereterectoys 23,610,000,000 
TO Hor clothing aera ee ete ee 5,300,000,000 
it orshelter and fumitures scene eee 2,685,000,000 
(25) Horuelandspowele seep  eree 10,380,000,000 

13. For other purposes, chiefly manufac- 

DUTT eters coe eee ee eee ene ee 5,245,000,000 

Granditotal semen te eer see 93,560,000,000 


the poor, less among the well-to-do.* In less advanced countries, like 
Egypt, the percentage rises to perhaps 75. If data for manufacturing, 
as well as for primary production were available, we should probably 
find that in the world as a whole the types of business connected with 
the production, manufacture, transportation and distribution of food 
occupy at least half of man’s attention and perhaps more. The cereals, 
judging by their value, are deemed worthy of about a fourth of the effort 
put into the work of getting food. The foods derived from animals 
(Nos. 3 and 4 in the table), apparently demand even more work; ordi- 
nary vegetables are nearly as valuable as the cereals, for the con- 
sumption in China and Japan is enormous. The carbohydrates in the 
form of sugar and oils form a much less important group. Narcotics 
and stimulants like tobacco and wine, though less valuable than a single 
food product such as rice (8 billion dollars), or milk (8800 million) 
present huge totals, as do fruits and legumes, although the data for 
the last two are far from exact. Salt, the only important mineral 
used as human food, is insignificant in value. 

Turning to raw materials, the cotton, wool, linen, silk, hides and 
other materials used for clothing are worth little more than a quarter 
as much as the cereals, and one-fourteenth as much as all the world’s 


*The U. 8. Department of Labor estimates that in 1918 or 1919 among 12,000 
families in 42 states the average income was $1455 distributed as follows: 


ROO sya ac eee 38.2% Hueliand Lightaasaee One 7% 
Clo thin ger, arc eee ee 16.6 Furniture and Furnishings 5.1 
Rent steer eeeecrh ior a 13.0 Miscellaneous............ 21.3 
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food. Yet in the United States the ordinary family spends 10 to 20 
per cent of its income on clothing. This large expense is due partly 
to the fact that, in proportion to the cost of the raw materials, the 
amount of work expended in manufacturing clothing is greater than in 
manufacturing foodstuffs. The chief reason, however, is that Ameri- 
cans can afford the luxury of abundant clothing. In countries like 
China, most of the work must be devoted to obtaining food. 

Among the materials for shelter, and incidentally for furniture, 
wood is the outstanding product, but iron and other metals enter into 
practically every building in advanced countries. Elsewhere, grass 
and straw form the roofs of millions of houses and huts. Other millions 
consist of stone and clay, while cement, sand and gravel enter largely 
into the work of construction. Unless people have traveled widely, 
they often fail to realize how many millions of houses are made largely 
of clay, not only in the form of burned bricks and tiles, as in western 
Europe, but of sun-dried mud, or adobe, as in Mexico, Algeria, Persia, 
northern India, and northern China. The materials used in con- 
structing new means of shelter each year appear to be about half as 
valuable as those used for clothing, and are actually worth less than 
the fruits. Nevertheless, in the United States people often spend 
25 per cent or more of their income for rent, and the average is about 
13 per cent. Even though this includes payment for the use of land 
as well as buildings, it is extraordinarily high compared with the sums 
paid by most of the world’s people. One reason is that we con- 
stantly tear down good houses and build something new, partly 
because standards of living are rising, and partly because the growth 
of population and industry demands that the land in many cases be put 
to new uses. 

Relative Importance of Raw Materials for Fuel, Power, and 
Manufacturing.—In supplying himself with food, clothing and shelter, 
which probably require at least 80 or 90 per cent of human activities, 
one of man’s greatest aids is heat and power. Chief among the sources 
of heat and power are wood, and the mineral fuels, coal, petroleum, 
and natural gas. Wind and water likewise serve as sources of power, 
as do horses and other draft and pack animals. The greatest of all 
uses of power is for transportation. Next comes manufacturing, but 
cooking consumes a great deal, and so do heating, lighting, and the 
treatment of metals. 

The last item in the preceding table is rather nondescript; it 
includes all raw materials not assigned to some other group. In one 
sense almost everything that man uses is at least slightly manufactured. 
Wheat is threshed, clay pressed into bricks, wood sawed, and coal 


8 GEOGRAPHIC FACTORS AND PRINCIPLES 


broken into usable sizes before being removed any great distance from 
the point of origin. Cooking is the most universal kind of manu- 
facturing. In a more restricted sense, manufacturing commonly means 
the changes to which a raw material is subjected before reaching the 
ultimate consumer. In this sense food usually undergoes only the 
simplest manufacturing. It comes to the ultimate consumer wholly 
unmanufactured, like potatoes, or only slightly manufactured, like 
flour. Materials for shelter generally require more manufacturing 
than food products, but the original raw materials are usually altered 
only a little. With clothing, a more expensive type of manufacturing 
is needed, but the type in which the greatest values are added by manu- 
facturing is the construction of complex objects of art, ornament, and 
convenience, and especially of tools and machines. These consist to a 
large extent of mineral products, especially the metals. In fact the 
chief item under the last heading in the preceding table is the various 
metals used in tools, utensils, and machinery. The metals differ from 
all other raw materials in having to be won from their ores by smelting 
and other metallurgical processes which require large amounts of fuel 
and power. They also differ in lending themselves to the manufacture 
of articles so complex and delicate that the original cost of the raw 
materials is insignificant compared with the cost added by manufac- 
turing. Thus, although the raw materials used for these many 
manufacturing processes cost only about half as much as the world’s 
milk and eggs, the value of the final manufactured products ranks 
much higher. 

The World’s Great Products.—Let us next see what the world’s 
chief products are, and how they compare in value. Table A shows 
the approximate value of the new material of various kinds produced 
each year. It does not show the total value of any given product, but 
only the value of the new material produced in a single year. Thus, 
in 1924 the world’s gold coin and bullion was worth something like 
10 billion dollars, and the silver nearly 2500 million. Adding to this 
the 1400 million dollars’ worth of gold and the 400 million dollars’ worth 
of silver known to have been used in the arts and industries since 1880, 
and making some allowance for heirlooms, spoons and the like, the 
gold in the world is now worth at least 12 billion dollars and the silver, 
3 billion. But the annual production since 1920 has averaged only 
about 370 million for gold and 240 million for silver. In the same 
way, when reckoned at American prices, the 130 million or more horses, 
mules, and asses in the world are worth somewhere near 11 billion 
dollars, but the amount of new value addéd through the growth of young 
animals is scarcely one-fourteenth as much. 
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TABLE A—THE WORLD’S CHIEF PRODUCTS 
APPROXIMATE New PropuctTIon per YEAR 


(See note on page 507) 


A B D D E 
Approxi- Wor.tp PRopucTION 
Unit mate 
Price Amount, Value, 
per Unit || | Millions || | Millions 
A. Plant Products f 
lmekice, cleaned... 2.5% Lb. $0.045 182,500 $8,000 
ae GATE COMVCECLADIESs Peammmie neaanine Aerie, lade amere nN ceytn Mr: 8,000 
Dae OLATOCS ee etnc dado a aaa Bu., 60 lb. 1.34 5,250 7,000 
25, « LAU aie 5, Vani nee oe Ton, 2000 ib. 14.86 250 6.000 
HL OEAC CATA nae: Fee a ee Acre 27.00 85 d 
MON VDCA bi RM ce. 50 da anh, Bu., 60 Ib. 1.40 3,650 5,000 
GREVOOC sieves ae ccc arta: NOOO) ite tis. |) kaso cbs 6 60,000 4,000 
(ae ottouten, hs. Ae. Bale, 478 lb. 207.00 18,670 3,900 
Ne COMM RR Ae tvh, sete a Bu., 56 ie 0.85 4,000 3,400 
: vs { |Hectolitre of wine} 12.00 2,000 | 
OE GAD CS att Mewar se tayetsosaod \} Ton, 2000 Ib. 5000 v7 3,200 
THO TORU gE pte ee eee oe oe Short ton 142.00 21 3,000 
Pe Iilletiatie etic tease cies Bu., 56 lb. 0.78 3,700 2,900 
MOB Gaia “Party Seas falda acs) Bu., 60 lb. 3.34 650 2,200 
TG}, ORES se cot onac reer ee ae eee Bu., 32 lb. 0.49 3,910 1,900 
habs Sia Sass St aa aan a ee oe Bu., 56 Ib. 1.00 1,330 1,300 
15. Orchard fruits (except 
apples) Gtk iacnt eats: PB Unt Sol Oem peal ek eae sop |) aie ee 1,000 
PaMEAtley. obs. ecco. Bu., 48 lb. NOW PN lla rg BOUL 1,000 
17. Sweet potatoes and yamst IB, HS Me, 1.05 800 800 
POMP Dles| © ik ae sei Bu., 48 lb. 1.20 600 700 
HOM ObaACCO ho .ueeee ain. Lb. 0.21 3,300 700 
Ommsananacaaaens oe pee ieee Bunch (100-150) 0.45 1,200 550 
Pil, IRB, (OMebiMhay Ws 5.5504 e Bu. 3 40) z is 
” Cowpeas t........ Bu. 2 OO = = 200) 
2 Can Aaa ea tack Ae Lb. 0.30 1,500 450 
TR KOHN getsearee 5 aan ene Pea Gal. of oil 0.20 1,700 $400 
2 DER CSE eee Rs Pot Te Rs hg SA ee Tee AS Meo reas ol. dese Bihan 400 
ae COL LONSeCe Men ann ni ae Short ton 40.00 10 400 
26. Peanuts,.shelled *....... Lb. 0.06 6,000 350 
Da WOLCR, Lowane haan ise oe Lb. 0.12 2,700 320 
PAS, (ONUAIIS) THRU) Ss, ne oo go a Box, 78 lb. 210 140 300 
ZO SEE lamseed satan a. weaueaeh. Bu. DY 15 110 280 
30. Cocoanuts and palm oil + ‘ Fe NG on 250 
Gil, Wikepcillesies 2 od om ome Lb. 0.26 750 200 
OME D DCI e meres Saas ce eee Lb. 0.23 620 150 
Cote Rare: esta catalase mctemeae ee ca ote cs acne. be eee ae $68,500 
Talannavaiay, Mororslee #2 Cath 215A.) ete ter d Wore ear lene reine gee bet eh (neta arene 43,405 
Nvaroavel Woreyel Css yon ISN. 5 cue den. cao d cnc dpb io il. oc. go ouproty awh Iles ola eaic o 12,695 
Raw materials (wood, 
cotton fiber, flaxseed, 
THES, TRUMG PIO Gee Gal tic RIA A Rr tyler lho vice Papal en reece 8,530 
Narcotics and stimu- 
lants (tobacco, tea, 
coffee, plus $2,400,- 3 
(O00 OOO Mo rewine) seen! cathe eae whch pth e aaceanler el eoa apes 3,870 


* Rough estimate. + Very rough estimate. { Data insufficient for reliable estimate. 
§ Includes allowances for pickled olives. 
|| Based on price at point of production or importation in U. S. 
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A B Cc D E 
Approxi- Worip PRODUCTION 
; mate 
eee Price Amount, Value, 
per Unit | Millions | Millions 
B. Animal Products 
SOM LILA eter tyne Ar ae Gal. 0.22 40,000 8,800 
SAB CAtUlextn ae snow iui. Head 39.00 150 6,000 
SOT WIL Carry war ee eer Head 12.70 300 3,800 
SOmOheep ts) Aas ke ese Head 7.40 220 \ 2.000 
Goats. See eee Head 5.00 55 f , 
S GRUPOS | eae ites aoe Dozen 0.31 6,000 1,800 
SSeeLOULECY: Tae. ete ne Head 0.85 1,500 1,300 
SOMHish ‘(ener ahah ess acme Lb. 0/03:< 90 Sarees 1,000 
AQ Ra WOol “ieee te oe eee Lb. 0.322 2,900 900 
ALS Horses! *.2n Bee oe Head 91.00 7.3} | 
RDI GREW no-one arch co Head 145.00 0.9; 800 
ASSES! "te Separate a, eos Ee Head 11.50 1g 
ADH Idest| tan ao Oca ee LDS Sew lee ee 450 700 
AS MBEVA, WolSL| Komeenwere irik Sank Lb. 7.25 67 500 
Total (except hides, which 
are included in data for 
specificxanimals)..:<-Acps.| Bec croce anette eater orale inion erste tel| rene arene $26,900 
Total food (items 33-39, 
minus value of hides 
ANG ey OF Cattle) a ccccce. |ucte a eusees EE ame ee eke ear eu ee 22,800 
ANspeMladyy tree MPM Ks dlls a oo dpcu sas eock are Se aeeprenicaed (eke Sise tio He 2,100 
Total sources of power 
dite yetestehaye cay Konan alle, Wad magi on cen Ulises caw o Milk we cece oo 2,000 
C. Mineral Products 
ne Mi rte! teen cies. 1 Insufficient data | | 
45, Coal, bituminous....... Ton, 2000 Ib. 3.06 1,300 | 
Anthracite........ | Ton) 2240 Ib. 5.41 so;; 4400 
46. Petroleum..............; Barrel, 42 gal. 1.85 | 1,000 1,850 
A (ae Pig LtON seer were tenn Ton, 2240 lb. 26.10 70 1,800 
Noe A Or healealis cas ante Gen Barrel, 376 lb. 1.86%) || eee 500 
AQ SCONE: Temes. dee stones ae. Ton, 2000 lb. 1.58 300 470 
Om Coppelya eee sea Lb. 0.161 2,700 430 
OlaeGoldiian, plane ke as 4 erty ones 20.67 lee 370 
: alse ) : 1,000 cu. ft. (gas) 0.26 800 | 
52, INaturalleas Seen sine \ | Gal. (gasoline) 0.14 500 { 280 
apt tS MGRy clas’ omaha atae s. Troy ounce 1.00 240 240 
Odee Lin MU seeae See tate Lb. 0.60 280 170 
BD. pica di enscsotenser crete rate we Lb. 0.062 | 2,700 165 
56. Sand and gravel t+ | Ton, 2000lb. ; 0.70 | 200 140 
B7.AZine ee Cees cee Lb. f O207 791" 2.000 140 
HCN TAAS BAA hee bad moc Ton, 2000 lb. 4.20 PAT 100 
Total ./shin 5 Wese w hucie 3.0) sitter on aera ave es nate et tet: eae 
Wlotalitie)] steer ie Iiiieu te hgn, os ated es ol chore lee et oe eiaieae 
Total metals. .... sa SN) savage yeah Setters ecto: ore eae 3,315 
Total other... oP elu wl eee ey pee ce or 1,210 
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TABLE A—THE WORLD’S CHIEF PRODUCTS—Continued 


* Rough estimate. 


+ Very rough estimate. 


§ Including gasoline made from natural gas. 
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Explanation of Table of World’s Chief Products.—In Col. A of this 
table the products are arranged according to the value of their annual 
production, the vegetable, animal, and mineral products being placed 
separately. Column B shows the unit ordinarily used in measuring 
the various articles. Then comes the average price at the farm, mine, 
smelter, quarry, wharf, or other point of production in the United 
States, or else the wholesale or import price in Chicago or New York. 
The prices of articles not produced in the United States represent the 
cost under conditions of oriental or tropical labor, plus the cost of trans- 
portation, commissions, and so forth on the way to New York. They 
may be lower than would be the case if the product were raised in the 
United States. 

Column D, the estimated production for the whole world, shows in 
round numbers how many millions of each unit have probably been 
produced per year since 1921. The data vary greatly in accuracy, as 
appears from the number of asterisks in Col. A. Approximately exact 
statistics for all countries are available only for the fuels and metals, 
but the missing data for wheat, potatoes, corn, sugar, oats, rye, barley, 
tobacco, cotton, flax, coffee, tea, and rubber have been estimated 
with considerable accuracy by the International Institute of Agri- 
culture and the United States Department of Agriculture. For other 
products, such as rice, grapes, apples, and most of the animals, there 
are good statistics for many countries, but only rough estimates for 
some important countries, such as China. In still other instances, such 
as hay, wood, and garden vegetables, the data are still more scanty. 
Even in countries like the United States, some hay, and huge quantities 
of vegetables, are raised on small tracts which do not form parts of 
farms, and hence are not recorded by the census. These can be esti- 
mated only roughly, but an allowance for them has been added to the 
more accurate statistics from the farms. In countries like Russia, 
China, India, or even Japan, the whole of such crops must be estimated. 
Finally, for one product, bananas, practically no reliable data are 
available. In Column E the value of the yearly production for the 
whole world has been roughly calculated by multiplying the United 
States price by the annual production. The results are given in round 
numbers, partly because we are here dealing merely with approximate 
estimates, and partly because the production and price both vary from 
year to year. In spite of all the difficulties, the table gives a good idea 
of the approximate value and relative importance of the world’s chief 
products. The places where each product is produced and the amounts 
produced in each place are given in the Appendix and in the maps scat- 
tered through this book. 
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Contrasts in Productivity from Place to Place.—Our task in busi- 
ness geography is to interpret the distribution of products as summed 
up in Table A, and as shown in detail in the tables at the end of the 
book. We must find out how far the amount of production depends 
upon physical conditions such as relief, soil, climate, natural facilities 
for transportation, and the nature of the minerals, plants, and animals 
found in a region. We must likewise discover how far production 
depends upon man’s energy and ability as determined by his racial 
inheritance and health; and how far upon his stage of culture and the 
density of population. It is equally necessary to ascertain in what. 
proportions different kinds of products enter into the production of 
any region. Then we must see how primary production is related to 
manufacturing, and how both are related to commerce. Above all, 
we must endeavor to determine how far the facts that we observe are 
bound together by definite principles. Even a most cursory study is 
enough to show how greatly not only the total productivity but the 
productivity per person varies from country to country. 

In New Zealand the average farmer produces goods which are 
worth 18 times as much as those produced by the average man engaged 
in similar work in Java. In the north-central and western United 
States the production is nearly as great as in New Zealand, whereas 
in places like Borneo, Central Africa, and the Amazon forests, where 
white men have not yet settled, the average production per family is 
probably not half as great as in Java. 

Geographical Distribution of Productivity—For the world as a 
whole, the general degree of productivity per family among farmers, 
lumbermen, and fishermen is illustrated in Fig. 2. Although this map 
represents mainly farmers, it also gives a fairly good general idea of the 
distribution of productivity among other primary producers and among 
workers in factories. In fact, it probably goes about as far as is now 
possible in giving a representation of the geographical distribution of 
man’s productivity. Certain prominent features stand out at once. 
One is the fact that by far the greatest production per person is 
found in certain new countries, especially the northern and western 
United States, Canada, Australia, New Zealand, and Argentina. 
But note that other new regions Brazil, Chile, Peru, Mexico, and 
Keuador show very low productivity. Again, the productivity in 
Kurope as a whole is high, but varies greatly from a maximum around 
the North Sea to a minimum in Portugal, Bulgaria, and Russia. All 
parts of Asia except Japan stand low, and the same is true of Africa, 
aside from the far south. All the tropical parts of America likewise 
stand low, and so do all regions in high latitudes. 


13 


THE WORLD’S GREAT PRODUCTS 


“O]QV[AB JOA osjo SulyJAUB Seop ULYA J9}}0q AYdeIS0eNy ssauIsng Jo sjovy ureUr ay} dn suins 41 
SsajoyWOASN “saouTd AUvUI Ul SuIyOB] 91B So14817"48 JowxXe OF ‘YNIy 9y} OF UuOWwUIIxoAdde YSnor & ATuo st deur sq} 78y} Jequoulsey “eleijsny pue ‘euyuesiy 
‘soJBIg peiuQ 9y4} sy] seovjd ul A[Tqeiepisuoo osti ynq ‘][eUIS 018 SOULOOUT OY} S1OYM oseZUBdIEd VIqIsI[ZouU B WAOJ Vseyy, “UoOvweidep puv yusumidinbe ‘10qey 
“IOZII}1OJ SE YONS Sesusdx9 I9AOD 0} OpvUI oq YsNUI sUOT}ONpep snoweA uey} ‘¢ q poydy~nu eq Plhoys usAls viloy Soinsy oy} Ayre; sod ouOdUT 94} Yas OF 
*SoPVUIIPD 19441q Woy ajdoed 
Jo eoueseid ay} 0} enp snjnuiys [Beds ou st a1ey, Furpracad ‘eyidvo rod Oc Moped sey A[qeqoid ‘sooud uvoweury ye pauoyoer usayM ‘uotonpoid jenuue 9344 
SIOYM SVOIG SO}BVOIPUL Surpeys ysojySry] “pozzUIO oie (99Hoo ‘]izvig ul puv) rvsns wey SuOIser [Bordo Jo Aqrayjonpoid oyeorpur seseyjueied ut siaquin NY 
‘sooud uvoTIEULY 48 PoeuOoyoeI o1e 
SerjIpowulod TTB wey SIBIJOp ur uoTe[Ndod Suiequiny puw Surysy ‘[eanypnouse oy} jo vyideo sad AjAtponpoid oy} 07 uolZeuUlTxo1dde ysnor 6 Saaz sTa.L 


‘eqide, rod Apatponporg Jo dey pplom—z “pL 


“uoysalorg jvIy4duyja-way s,Jafouaq 


Co 


SS 


ig 


= 
x= 


SSO =_ 
rey~ Cop 
s,  00) 


SOAK, 


Legs 


14 GEOGRAPHIC FACTORS AND PRINCIPLES 


EXERCISES AND PROBLEMS 


1. From Table A select the ten most important food products, including both 
plants and animals. Give reasons for your selection. From Tables 11, 13 or 22 * 
in the Appendix, prepare for each product a list showing the production in every 
country that produces more than one per cent of the world total as given in Table A. 
Arrange each list in the order of the importance of the countries as producers. On 
an outline map of the world, insert in each country the names of all products under 
which that country appears in your lists. Make a general statement as to the fol- 
lowing points: 

(a) The countries that are most important as producers of food products. 

(b) The relative degree to which the different products are concentrated in a few 
countries or distributed among many. 

(c) Your tentative conclusions as to reasons for the conditions of distribution 
which you notice. The main purpose of this book is to amplify and correct such 
conclusions. 

2. Repeat Exercise 1, but use raw materials instead of food products. (See 
Tables 11, 13, 23, 26.) Do not include cement, stone, or natural gas, since data for 
their production are not available. 

3. From Tables 15, 17, 22, 24, and 27, see how your state stands in the production 
of the 20 products used in Exercises 1 and 2. Give tentative reasons why it ranks 
high or low in these products, and as a producer in general. Asa help in doing this, 
make a list of the four countries that are the largest producers of each product. 
Compare the advantages of the countries that stand highest in each product with 
those of your own state. 

4, How far does the distribution of human productivity in Fig. 2 agree with 
that of temperature? What differences in the distribution of these two types of 
phenomena do you note (A) in the temperate zones, (B) in the torrid zone? Inter- 
pret the numbers in parentheses within the tropics, and draw inferences as to the 
factors which lead to high productivity in temperate and tropical regions, respect- 
ively. Frame tentative conclusions as to the relative importance of the climatic 
and human factors in determining the distribution of productivity, but remember 
that later studies may modify these conclusions. 


* Hereafter, where tables are referred to by number, it will be understood that 
they are in the Appendix. 


CHAPTER IT 
CLIMATIC LIMITS AND OPTIMA 


Dependence of Chief Products on Climate, Relief, and Soil—An 
outstanding feature of the world’s chief products is the relative impor- 
tance of plants compared with animals and minerals. Out of 58 prod- 
ucts, in Table A, 32 are derived from plants, whereas the animal 
products number only 11, and the minerals 15. A more important 
comparison is based on values.* When proper allowance is made for 
the items that appear twice, and for food fed to animals, the annual 
production of the world’s chief products, aside from manufactures, 
may be classified as follows: 


Wegetable products... 9005-es 0 oeene se $68,500,000,000 
Animal products (deducting animal feed)... 14,005,000,000 
iMineralsproductss ee eirer eine eee 11,055,000,000 

Lotal gsm erate tees teks co tcnak $93,560,000,000 


In other words, plants furnish about 73 per cent of the value of all 
the world’s chief products, and animals another 15 per cent. Thus 
the distribution of about 88 per cent of all primary production is closely 
dependent upon climate, relief, and soil. Man himself, to be sure, is 
the main factor in determining the abundance of a cultivated plant or 
domestic animal in a given area, but long experience has taught him to 


*In order to estimate these values truly, we must deduct all values that are 
included twice. For example, hay and forage are mainly consumed for the purpose 
of raising animal food or of replacing old animals and thus are really included under 
other items. Only the part fed to work animals is not included again, for it is not 
converted into meat, milk, and the like, but into power. The value of hides, but not 
of wool, is also included in the value of the animals. We may roughly assume that 
the following percentages of the values of various articles are fed to animals either as 
a whole or in the form of residue such as the bran of wheat: hay and forage 100 
per cent; corn, 80; oats, 70; barley, 50; potatoes, 20; rye, 10; and wheat, vegetables 
millet, and cottonseed, 5 per cent. Of course, other products, such as skimmed milk, 
are fed to animals, but we may roughly balance these against the materials fed to 
work animals. Some allowance ought also to be made for the low prices of products 
not raised in the United States, but it is so difficult to do this accurately that we 
shall not attempt it. 

15 
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cooperate with Nature rather than oppose her. No matter how skillful 
he may be in creating artificial climates, topography, and soils, it 
generally pays to raise both plants and animals in regions as well 
adapted to them as possible. 

In a general way, climate determines the broad world-features of 
the distribution of every plant and animal. Arctic regions, temperate 
rainy regions, deserts, and moist tropical regions are climatic types 
familiar to almost everyone. Relief, on the whole, determines smaller 
features of distribution than does climate. The vegetation and animal 
life of a steep slope differ from those of an adjacent level plain. Never- 
theless, if oceanic hollows as well as uplifted mountains be counted as 
features of relief, as they legitimately may, the relief of the earth’s 
surface may be as effective as climate in barring one species or another 
from vast areas. The chief effect of the soil upon the geographic 
distribution of plants and animals is much more local than that of either 
climate or relief. Different parts of the same level garden may give 
quite different yields of the same crop, or may be fitted for wholly 
different crops because one part is sandy and another loamy. On the 
other hand, where the evolution of the soil has depended on special 
conditions of climate, relief, and vegetation, the soil may be a main 
factor in causing broad areas to differ radically from one another. 

Dependence of Distribution of Products on Man.—After climate, 
relief, and soil have done their part in determining the distribution of 
plants and animals, man makes further alterations. To a certain 
extent he actually creates new conditions of climate, as in hot beds; 
new relief, as upon terraces; and especially new soils through plowing, 
drainage, irrigation, and fertilizers. His greatest influence upon the 
distribution of both plants and animals, however, consists either in 
exterminating the kinds that he does not want—for example, wolves 
in settled regions and grass in corn fields—or else in carrying living 
species across barriers of climate, relief, or soil that they could not 
naturally surmount. Thus wheat, oats, Scotch thistles, cattle, horses, 
house-rats, starlings, and the germs of scarlet fever are a few of the 
many species that have been imported into America from the Old 
World. Potatoes, corn, tobacco, the grape-attacking species of phyl- 
loxera, and the germs of yellow fever have been transported the other 
way. As soon as a species is brought to a new region, its further distri- 
bution again becomes subject to the climate, relief, and soil. These 
factors, it should be noted, often exert their influence indirectly as 
well as directly. A species introduced into a new environment may 
die out, not because the climate and soil are unfavorable, but simply 
because they are still more favorable to other species, so that the 
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others exterminate the new one. In fact, a large share of the effect of 
purely physical conditions upon the distribution of plants and animals, 
and also upon human activities, is produced indirectly through other 
species. Thus, although man keeps trying to introduce sheep into 
southern Japan, they are almost excluded by nature, partly because 
the very humid, hot summers are directly unfavorable, but probably 
even more because the climate fosters not only a coarse kind of herbage 
on which sheep do not thrive, but also a fatal parasitic disease known as 
foot-rot. 

Limits versus Optima.—The dependence of production on climate 
is illustrated by the well-known fact that in certain areas a given 
species of plant or animal will not thrive or perhaps cannot be raised at 
all, while elsewhere the same species thrives wonderfully Corn, for 
example, does not ripen in the cool, moist summers of Scotland but 
grows splendidly in the warm, sunny, showery summers of Iowa. 
Wheat cannot be raised under natural conditions in the Congo region; 
it yields an average of only about 5 bushels per acre in Tunis; in France 
it yields 21 per acre; but in Lapland, again, it will not grow. Neither 
will wheat thrive in pure sand or in the salty soils of many desert regions. 
European cattle soon suffer in health in regions where they are obliged 
to browse only on bushes or coarse, reedy grasses such as are native to 
places with long, hot, rainy summers and no cold season. At Hong- 
kong, for example, such conditions, combined with insect pests, 
parasitic diseases, and the damp, steady heat, make it almost impos- 
sible to breed European cattle. The two-humped Bactrian camel is 
extraordinarily well adapted to the dry desert, and can stand the 
most intense cold, provided both air and earth are dry. In snow or 
mud, however, the great brute sometimes slips until it falls on its 
stomach with its legs stretched out in front and behind, thus straining 
a tendon so that it has to be killed. This is especially likely to happen 
in rugged regions where the trails are steep. Again, when the nomads 
of Central Asia graze their camels among the moist mountains, they 
often protect them from the drizzling rain with woolen blankets, though 
the temperature is far above freezing. Otherwise these drought- 
loving animals might be chilled and die, even in summer. 

These examples bring out the fact that two main conditions must 
be considered in order to understand the distribution of plants and 
animals. One is the limits outside of which it is impossible for a species 
to thrive; the other is the conditions under which a given species 
thrives best, that is, the optimum. In the approximate order of their 
relative importance, the main factors, aside from man himself, in 
determining the limits and optima of various species, are (1) climate, 
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(2) relief, (3) soil, (4) food, (5) disease. All of these are included 
in the examples given above. In this chapter we shall devote our- 
selves mainly to climatic limits and optima, but these are so closely 
connected with food and disease that the three can scarcely be separated. 

The Climatic Limits of Wheat—Wheat offers a good example of 
how production is limited. The temperature limit is sometimes said 
to be an average of 50° F. for at least four months; and sometimes an 
average of 57° during the summer. These two statements are essen- 
tially the same. They indicate that unless the summer temperature 
remains above a certain level for a certain length of time, wheat cannot 
ripen. Thus the temperature during the growing season provides for 
wheat a definite limit of latitude and altitude. 
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Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 
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Fra. 3.—World Map of Wheat. 
Each dot represents 5,000,000 bushels. 


The preceding statement is based on what may be called the botani- 
cal method of determining the limits of wheat culture. For our pur- 
poses it is profitable to follow also a geographical method, which obliges 
us to compare maps of products with those of climate. A comparison 
of the world-map of wheat, Fig. 3, with that of temperature in July, 
Fig. 4, shows that no wheat grows north of the July isotherm of 60° F., 
and very little north of where the 65° isotherm would run if inserted on 
the map. A similar comparison with the January map of temperature, 
Fig. 5, indicates that in the southern hemisphere the same midsummer 
isotherms form the polar limit of wheat. Evidently, wheat is not 
raised in appreciable amounts unless the warmest month has a temper- 
ture of at least 60° F., and preferably 65°. 

The upper limit of temperature for wheat is probably not reached in 
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any part of the earth. Nevertheless, wheat growing is almost unknown 
where the coolest month has a temperature above 60° F. Only on 
high plateaus is wheat shown in low latitudes in Fig. 3, but such places 
are relatively cool. The isotherms of Figs. 4 and 5, as of all maps of 
this kind on a small scale, indicate the temperature as it would be at 
sea level, and not as it actually is at high levels. If the coolest month 
in any region has a temperature above 60° F., the climate is generally 

better adapted to other 


LAND AVAILABLE FOR WHEAT crops, such as rice, rather 
MILLIONS OF square Mies than wheat. Moreover, in 
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, 2 such warm places, if the 
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Wipe 5 to foster rapid growth, the 
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This brings us to the 
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MOISTURE CONDITIONS © ° 

Boe me AVERS uN comparison of Figs. 3 and 
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TEMPERATURE, wheat grows where the 

MOISTURE AND LAND . . 
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practically without wheat 

because they are so dry. 

Courtesy of O. E. Baker and Economic Geography. On the other hand, no 

Fic. 7.—Limitations of Wheat Culture. matter how favorable the 

temperature may be, wheat 

is not raised in appreciable amounts where the annual rainfall is 

much above 45 inches, as in the southeastern parts of the United 

States and Asia. The distribution of wheat appears to be limited by 
rainfall more than by temperature. 

Baker’s Estimates of Wheat Areas.—The whole matter has been 

summed up by Dr. O. E. Baker in Fig. 7. The upper bar represents 

the 52 million square miles which form the total area of the lands of the 
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earth aside from polar regions. The next bar indicates that low tem- 
perature in high latitudes and on plateaus reduces the area where wheat 
can be grown to 41 million square miles. But about 17 million square 
miles that are warm enough for wheat are too dry, while another 13 
million are too wet. That leaves only 11 million that are warm enough 
and neither too dry nor too wet, as appears in the third bar. 

Non-climatic conditions also limit the areas where wheat or any 
other crop can be grown. The fourth bar of Fig. 7 indicates that the 
11 million square miles where the climate permits wheat to grow con- 
tain 4 million so rugged that cultivation is impracticable, thus reducing 
the available area to 7 million. But even though the temperature, 
precipitation, and relief are favorable, the soil may not be. Poor soils 
prevent the growth of wheat in another 1} million square miles other- 
wise fit. Thus, for one reason or another, only about 54 million square 
miles, or one-tenth of all the non-polar lands of the earth, are fit for 
wheat. The last little line of Fig. 7 shows that only a tenth of this 
tenth is actually used. 

Similar limitations, both physical and human, apply to all crops. 
Among the physical limitations those imposed by climate are generally 
the most important. In the present case they eliminate 80 per cent of 
the lands, whereas relief and soil eliminate about 50 per cent of the 
area for which their limiting effect has been calculated. The limita- 
tions imposed by man are often greater than those imposed by nature. 
In the case of wheat, the two types of limitation are about equal, for 
natural limitations throw out nine-tenths of the lands of the earth, 
and human limitations nine-tenths of what is left. The human limi- 
tations restrict wheat much less than other less useful crops. Barley, 
for instance, is less limited by nature than is wheat, but in the United 
States it occupies only 12 per cent as much land. 

The Nature of Climatic Optima: Corn.—The conditions under which 
a product makes the best growth are quite as important as the limits 
beyond which it will not grow. The most favorable conditions of 
temperature, humidity, variability, and sunshine constitute the cli- 
matic optimum. In the case of corn, for example, the area of greatest 
production in the United States, Fig. 8, has an average summer tempera- 
ture of about 75°, which is not far below the optimum temperature of 
greatest growth. Corn not only needs a high summer temperature, 
but requires about 140 days without frost. Such conditions are found 
where the temperature of the germinating and ripening seasons aver- 
ages approximately 55° or 60°. The optimum rainfall varies according 
to such factors as the duration of sunshine, and the capacity of the soil 
to retain moisture, but it may be defined as an amount sufficient to 
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keep the ground moist, though not water-logged, during the period of 
rapid growth. At a later period, when the full-grown ears are ripening, 
the amount of rain should diminish somewhat. The average monthly 
rainfall in the Corn Belt of the central United States during the critical 
period when the ears are developing, usually July, is about 4 inches. 
A moderate increase raises the production, but a great increase does not 
produce a corresponding effect. On the other hand, even a slight 
decrease below 4 inches diminishes the corn crop. Thus the optimum 
July rainfall appears to be more than 4 inches but less than 8. 


CORN PRODUCTION 
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Courtesy of U. S. Department of Agriculture. 


Fig, 8.—Corn Production in the United States. 


This abundant rainfall must not be accompanied by great cloudi- 
ness, for that stunts and rots the corn. Hence the optimum is warm, 
sunny weather, interspersed with frequent showers. A close approach 
to the optimum causes eastern Nebraska, Iowa, Illinois, and Indiana to 
be the great corn region of the world. The optimum for the growth of 
corn after it is well started is approached still more closely in certain 
tropical regions. Unfortunately, although the seed germinates rapidly 
in those regions, it is apt to decay or be eaten by insects. This is true 
not only when the seed is planted but when it ripens, for insects and 
blights attack it very quickly. In addition to this, harmful bacteria 
in the soil, the rapid growth of weeds, and careless methods of cultiva- 
tion tend to make the yield per acre lower in tropical regions than in 
those with cooler climates. Table 12 (Section II) in the Appendix 


CLIMATIC LIMITS AND OPTIMA 25 


shows an average production of only 12 or 13 bushels in the Philippines 
and Java compared with about 27 in the United States and Argentina. 

The character of the soil, the relief of the land, and the skill of the 
farmer greatly influence the corn crop, but are not the main factors. 
This appears from the fact that although Manitoba and eastern 
Colorado rival the corn states in soil, in levelness, and in the skill of 
the farmers, they produce little corn. Manitoba is too cool, Colorado 
too dry. South of the isotherm of 66° F. as the average for June, 
July, and August (Fig. 8), the climate is sufficiently warm for corn to 
flourish. East of the isohyet indicating a total rainfall of 8 inches for 
June, July, and August, there is moisture enough. North and west of 
these limits, because of low temperature and light rainfall, corn grows 
only in very small quantities. The climatic optimum for corn joins 
with other things in helping to explain why an average acre of farm 
land in Ilhnois, according to the 1920 Census, is worth $164, whereas 
an acre in North Dakota, where the climate is not fit for corn, is worth 
only $35. It also helps to explain why Iowa raises 45 hogs per farm 
and Wyoming only 13; why corn cakes are a great bread-food of 
Mexico, and why Rumania is the chief corn country of Europe. 

In the same way the optimum for rice is a temperature which aver- 
ages near 80° F. for at least three months, and which has abundant 
sunshine and a great abundance of water. The weter may be supplied 
either by frequent rains or by perennial streams or reservoirs, but in 
either case the optimum conditions demand that the water be led to 
the rice fields by irrigation and be kept gently moving over them for at 
least a month or two. In parts of Java, Siam, and southern India these 
conditions prevail practically all the time; and nearly three crops of 
rice can be raised per year. In China, Japan, and Chosen they prevail 
for some months, so that two crops can be raised in South China and 
one fine crop even in northern Japan. The Guianas and neighboring 
parts of Brazil and Venezuela are as favorable as Java, while Louisiana 
and Texas, with their level plains and heavy summer rainfall, rival 
Japan. As far north as the central valley of California and even in 
the Po Valley of Italy, the summer temperature is high enough and the 
season long enough for rice. The rainfall is scanty, however, and irri- 
gation is expensive, so that the amounts actually raised are small. 

The Climatic Limits of Animals: Cattle.—Animals appear to be 
almost as closely limited by climate as are plants. The thick-haired 
yak of the cold, snowy Himalayas cannot live when brought to low 
altitudes. ven the pleasant summers of the Vale of Kashmir, some 
5000 feet above the sea, are fatal to it. Other members of the cattle 
family are limited by other climatic conditions. The water buffalo of 
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southern Asia suffers in cold weather not only because of its lack of hair, 
but because it cannot bathe. Its approximate poleward limit is a tem- 
perature low enough to freeze its bathing places. 

Animals are subject to climatic limits of at least three kinds: (1) 
limits imposed indirectly by the scarcity or poor quality of the food, as 
in very snowy regions, deserts, dense forests, and tropical countries 
where the vegetation is rank and coarse; (2) indirect limits imposed 
by disease or insects, as in the case of the tsetse fly which prevents not 
only cattle but horses, sheep, and some other animals from living in 
large parts of central Africa; (3) direct limits imposed by the fact that 
the climate itself so weakens the animals that they fall a prey to 
disease, or cannot produce healthy young, as in the case of yaks in 
Kashmir. 

The Optimum for Horses.—The climatic optima of animals are 
not so evident and have not been studied so carefully as those of plants, 
but they are just as real and important. We have already seen how 
the camel usually loses its value when taken into a climate where rain 
or snow is common. In the same way, the horse does not thrive every- 
where. When a horse is brought from southern Texas to Cleveland, 
for example, he is often somewhat sickly at first and has to be accli- 
mated. But neither southern Texas nor Cleveland has the kind of 
climate most favorable to horses. In the wild state the horse thrives 
best in a climate too dry for forests, but moist enough for abundant 
grass. In winter the snow must not be so deep that the horse cannot 
paw through it to the grass. The domestic horse can thrive in many 
regions that are naturally forested and snowy, provided man sees that 
the animal has plenty of good food. This illustrates the highly impor- 
tant fact that for wild animals, and also for primitive man, the best 
climate is one that furnishes a proper food supply, as well as one that 
has a good effect directly upon health. 

All things considered, the horse thrives best where the summer 
pasture and the winter hay are especially nutritious, and where the 
temperature and humidity are moderate both in summer and winter. 
Where great heat is coupled with humidity, the horse, unlike his relative 
the mule, suffers from something which seems similar to sunstroke in 
man. Again, the ordinary horse, unlike the shaggy Shetland pony 
and the Mongolian horse, cannot stand extreme cold and blizzards. 
Hence, in a good horse-raising region the temperature should not 
average much over 70° F’. in the warmest month unless the air is dry, 
in which case an average of 80° or more is not prohibitive, as in Arabia. 
In winter, the temperature ought not to average much below 40° and 
there should not be severe storms, although other conditions such as 
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human activity and good farm land cause many horses to be raised in 
more severe climates, such as that of lowa. The climates of England, 
northern France, and Kentucky are more rainy and cloudy than the 
optimum for wild horses. Nevertheless, when combined with the 
kinds of horse-feed that can there be raised cheaply, they help to make 
those regions among the best in the world for horses. That is one 
reason why the Percheron, the English racer, and the Kentucky thorough- 
bred are famous. In this case, as in many others, the location of the 
finest products depends partly on the climatic optima for both plants 
and animals, partly on the climatic optima for man, partly on soil and 
relief, and partly on such conditions as markets, which are less strictly 
geographic. 

The Principle of Limits and Optima.—It would be interesting to 
examine the climatic limits and optima of all the world’s useful plants 
and animals; but to do so in detail would require too much space and 
would involve repetition of the same kind of items that have already 
been set forth in respect to wheat, corn, rice, and horses. Moreover, 
the maps and tables of products in this book, when taken in conjunc- 
tion with the climatic maps, give a good idea of the climatic limits 
and optima of practically all the chief products. In later chapters, 
where the distribution of products is discussed, we shall consider the 
matter more fully. We shall also discuss the climatic optima and 
other relationships of man, which are quite as important as those of 
plants and animals. Bear in mind that the limits as determined from 
the study of the maps do not represent the absolute limits within which 
a species can live, but merely the limits within which it is now profitable 
to raise it. In practically every case, man can much enlarge the range 
of a species by selecting the types best adapted to a given extreme of 
climate; by fertilizing the soil; by raising or importing types of food 
which do not naturally grow in a region; by protecting the plants 
or animals from bacterial infection and other sources of disease; by 
providing artificial protection against climatic extremes; and by 
exterminating other species which in a state of nature would drive out 
the one in question, just as grass tends to drive out corn. Bear in 
mind also that some crops, such as barley, are raised in largest quantities 
in regions which depart considerably from the climatic optima. This 
is because wheat and barley have nearly the same optima, but barley 
has wider limits. Since wheat is the more valuable crop it displaces 
barley in the best climates. The great principle on which to focus 
attention is that every plant and animal thrives best under certain 
definite climatic conditions, and will not thrive at all where the climate 
goes beyond certain equally definite limits. Except where relief, soil, 
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transportation, and man’s desires and needs introduce complications, 
every domestic plant and animal is raised in largest quantities near 
where its climatic optimum prevails; it becomes less abundant as its 
climatic limits are approached. 
EXERCISES AND PROBLEMS 
1. Study the limits of potato production (Fig. 90). On an outline map of the 


world, insert from Fig. 4 the July isotherms that come nearest to being the northern 
and southern limits of potato production in the northern hemisphere, and from 


EACH DOT REPRESENTS 
1,000 ACRES 
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Fia. 9.—Potato Acreage in the United States. 


Fig. 5 the January isotherms that form similar limits in the southern hemisphere. 
From Fig. 6, using another color, draw the isohyets, or lines of equal rainfall, that 
separate areas of very scanty or no potato production from those with a fairly large 
supply. State your conclusions as to the limits of potato culture by temperature 
and rainfall. 

2. Use the data of the preceding exercise together with Figs. 10 (summer rain), 
and 11 (winter rain) as the basis for a discussion of the climatic optimum of potatoes. 
Verify your results by reference to the Geography of the World’s Agriculture. 

3. Use the tables in the Appendix as the basis of product maps from which you 
ean draw conclusions as to climatic limits and optima. On an outline map of the 
U.S. and Canada, insert a series of symbols to show the amount of oats, for example 
produced in each state (Table 15). Use Figs. 125 (page 330), 145 (page 373), and 147 
(page 375), as models. 

Let the symbols and the amounts which they indicate be as follows: 

Symbol A MM 40,000,000 bu. 
B  @® = 20,000,000 bu. 
C A _— 8,000,000 bu. 
D © — 2,000,000 or less 
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Put the symbols in the part of each state where the product is most abundant. 
Save this map and all others for future use. 

Describe the general distribution of your product, and especially its climatic 
relations. Determine as nearly as possible the following limits beyond which the 
production of the crop falls to small proportions or ceases: (a) lowest mid-summer 
temperature under which the crop thrives, Fig. 4; (6) highest mid-summer tempera- 
ture; (c) lowest annual rainfall, Fig. 6; (d) lowest summer rainfall, Fig. 10; (e) lowest 
winter rainfall, Fig. 11. On the basis of these facts describe (A) the general climatic 
conditions under which the crop can grow, and (B) the conditions where it is raised 
most abundantly. 

4, Study the product of Exercise 3 by means of another kind of map. From 
Table 16 insert on another outline map the figures for yield per acre of the product 
used in Exercise 3. Use ink or indelible pencil and put the figures in the part of 
each state where the product is most abundant. Draw isopleths, or lines of equal 
production, using Figs. 20 (page 55), 24 (page 71), and 2 (page 13), as models. (See 
also page xii.) Put the isopleths for oats at the following positions: 25, 30, 35. 
Remember that all the lines must always be inserted even if they practically coalesce. 

Now shade your map in four shades, the heaviest indicating a production per acre 
higher than is indicated by the highest of the lines which we shall hereafter call 
isopleths, the next between the two highest isopleths, and so on. What difference 
do you notice between the areas where the total production is greatest and where the 
yield per acre is greatest? Explain these as far as possible on the basis of (a) care in 
cultivation, (6) irrigation, (c) relief, and (d) density of population. 

Tn general, the regions where a crop is raised most abundantly indicate its optimum 
climate, provided the conditions of relief, soil, labor, etc., do not interfere. If the 
places where the yield is greatest per acre differ from those where the total yield is 
great, it generally means that man somehow provides conditions which artificially 
give the plants the optimum in other respects beside natural climate. Explain how 
fertilizers, cultivation, irrigation, and shelter under cloth, such as tobacco receives in 
the North, bear out this statement. 

What advantage do you see in isopleth maps of this kind compared with maps of 
the kind used in Exercise 3? What disadvantage do you see when the isopleth map 
gives a single figure for a large state like Texas? 

5. Repeat Exercises 3 and 4, but instead of oats in the U.S. use cattle in Europe 
(Table 13), and instead of yield per acre use animals per square mile (Table 14). 
Let the symbols indicate the following numbers: A, 1,000,000 animals; B, 500,000; 
C, 200,000; D, 10,000 to 100,000. If there are less then 10,000, use no symbol. 

Draw the isopleths at 40, 80, and 120 per square mile. In large countries like 
Russia, and in countries like Sweden with a great contrast from one part to another, 
draw your symbols and isopleths in accordance with the distribution of population. 
(Fig. 1, frontispiece.) Explain the distribution of the animals in relation to climate 
as in the last exercise, but remember that the optimum for an animal depends not 
only on the direct effect of the climate, but upon man’s need of the animal and also 
upon the effect of climate and soil on the plants that form the animal’s chief food. 

6. Make a separate study of sugar, and compare the climatic optima of the two 
chief plants from which sugar is made. 


CHAPTER IV 
EFFECT OF RELIEF ON PRODUCTION 


Local Character of Effects of Relief.—In regions where there are no 
marked differences of climate, such as the United States east of the 
Mississippi and north of the Ohio, the most noteworthy differences in 
the amount and kind of production are often due to relief. The 
products of the prairie states of Illinois and Indiana, for example, 
differ widely from those of the Allegheny Plateau and rugged northern 
Michigan; the products of a given area in the Berkshires or Adiron- 
dacks are not half so abundant and varied as those of an equal area in 
the lake plain of New York or the Valley of California. The differ- 
ences due to relief are often evident from mile to mile or even in shorter 
distances. 

Why Rugged Relief Limits Production.—The relief of the lands has 
a pronounced effect upon both the amount and kind of products. It 
has a corresponding effect upon the density of the population and upon 
habits and character. Rugged relief reduces the amount of production 
chiefly through (1) the small size and patchy distribution of the arable 
areas, (2) the thinness and instability of the soil, (3) the difficulty of 
using improved methods of cultivation, (4) the difficulties of trans- 
portation, (5) variations in climate from one level to another, and 
(6) the sparsity and backwardness of the people. 

(1) Size and Distribution of Arable Areas—In rugged regions the 
size of the level areas generally diminishes as one follows the tributary 
streams upward. In a typical mountain region with mature topog- 
raphy, the only level land worth mentioning generally lies in the valleys. 
In a small valley there may be an acre or two here, five acres a quarter 
of a mile farther down, half an acre in a side valley, and so on. The 
settler in such a region must choose one of three alternatives: (1) be 
content with a very small farm all in one place; (2) enlarge his farm by 
cultivating first the gently sloping land and then the steeper slopes; 
(3) cultivate several scattered patches of land. 

If the settler adopts the last alternative, his land may all be as level, 
fertile, and easily cultivated as that of the neighboring plain. But he 
does so at the expense of time and work consumed in going from field 
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to field, and in carrying his tools, fertilizer, and crops. Thus, even 
while the population is sparse, the farmer in the rugged lands is at a 
disadvantage. If the population keeps on increasing after all the 
level land has been occupied, as it almost invariably does, the farms 
tend to become smaller. A farmer’s three sons may each inherit only 
one of the level patches farmed by their father. Each son’s income 
is almost sure to be less than that of the father, and the standards of 
living are likely to decline. This may be obviated by improved 
methods of agriculture, but comparative poverty, poor transportation, 
isolation, lack of education, and the emigration of the more energetic 
young men make it less likely that this will occur in rugged lands than 
in the plains. A decline in the standard of living may also be obviated 
by emigration, but the feasibility of this depends on many factors such 
as the stage of progress, and the language, customs, government, and 
general friendliness or hostility of neighboring lowlanders. The same 
result taay be achieved by reducing the size of families, but this rarely 
occurs until the increase of population has actually lowered the general 
standard of living. Again, the son with a small farm may try to main- 
tain his father’s standard of living by cultivating the slopes as well as 
the level land. But the net result is generally that after a rugged 
region has been occupied peacefully for a few generations the small 
size and scattered location of the arable land tend almost inevitably to 
reduce the productivity of the farmers below that of similar people in a 
level plain. 

(2) Character of the Soil in Rugged Regions——Chemically, the soils 
of rugged regions may be as good as those of level plains. Physically, 
however, they are often of low grade. On the slopes the soil often 
forms merely a slight veneer, resting directly upon the rock with little 
subsoil. A week’s exposure to the hot sun may parch the crops of 
such a soil, although similar crops in an equal thickness of the same 
kind of soil in the plains might remain quite moist. The soil of the 
plain is likely to have a subsoil which supplies moisture to the roots of 
the plants long after the upper few inches are dry. But note that 
sunny slopes are quite different from those facing poleward. In parts 
of France, for example, the sweetest grapes with the richest color are 
often grown on southward facing slopes, whereas the more shady, 
cooler, and moister northern slopes are used mainly for trees and grass. 
In southern Connecticut, for example, near New Haven, certain south- 
facing slopes are so sunny and dry that they have little vegetation and 
carry an abundant growth of cactus like that of the semi-arid West. 

In general, the soil of slopes is apt to be of coarser grain than that 
of plains. The rains wash away many of the finer particles, leaving a 
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more or less sandy or gravelly soil with many bits of partly decomposed 
rock. Such a soil is relatively infertile, and likewise hard to cultivate. 
A more serious handicap is the tendency of the rains to cause gullies, 
even where the slopes are not very steep. Thousands of small, steep- 
sided gullies have been worn in carelessly cultivated hillsides in the 
Carolinas, Georgia, Alabama, Mississippi, Palestine, China and many 
other regions. 

(3) Difficulties of Cultivation on Slopes—Another difficulty in 
rugged regions is that the soil is hard to cultivate. Even if the farmer 
clears away the stones, a flood, avalanche, or ordinary rain may bring 
down more. In Tibet, for centuries, the women have gone over 
many of the fields almost yearly, picking out the stones and throwing 
them over their shoulders into baskets strapped on their backs. 
Another great difficulty is that in a rugged region machinery is usually 
impracticable. It cannot be bought, as a rule, because of the pre- 
valent poverty, nor can neighbors easily combine to buy it for they are 
ignorant and the bad roads keep them isolated. It cannot be used 
with profit where the fields are small, interrupted by gullies, and often 
steeply sloping. Even a scythe is much harder to use on a slope 
than on the level, and the labor required to harvest grain or hay is 
correspondingly increased. Suppose the farmer laboriously builds 
terraces to make his slopes level. He can rarely use machinery, for only 
on extremely gentle slopes will the terraces be large enough. An 
abundance of terraces, as in Syria, Peru, Java, China, and Japan, is 
generally a sign of a low standard of living. It means that people have 
to do a great amount of painstaking labor by hand. 

(4) Transportation and Relief—The difficulties of transportation 
in rugged regions likewise tend to keep production at a low level. The 
construction of roads in a rough country is very expensive. The roads 
must be winding and hence long; there must be much cutting and 
filling; and bridges and culverts must be numerous. Maintenance is 
equally costly, for the rains rapidly wash away the surface of the roads, 
and damage bridges and other portions. Again, either the number of 
people to be served by the roads is smaller than in the plains, or else 
the people are almost sure to be so poor, ignorant, and backward that 
they cannot afford to build roads and often do not realize how much 
they would be helped by them. The same conditions apply to rail- 
roads, But the lack of roads and the sparsity or poverty of the popu- 
lation mean also lack of markets. Hence, even if a man is able to raise 
more than his family needs, it does not pay, for his neighbors will not 
buy it, and the cost of taking it to market may be more than the price 
he can get for it. 
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(5) Relief and Climate-—Since the air normally becomes cooler as 
the altitude increases, climate and relief are inextricably connected. 
The cooling effect of altitude may be highly favorable, as in tropical 
plateaus like that of Mexico. It may also be unfavorable, as in southern 
Utah where beautiful rolling plateaus at a height of 7000 to 9000 feet are 
covered with pines, making a delightful park-like effect. There is no 
cultivation, however, because the summers are short and cool. Hence 
almost the only products are wool and mutton, which are probably 
not a tenth as valuable as the crops that might be produced if the relief 
were less and the plateau stood at a lower level, provided this could 
happen without diminution of rainfall. Taking the world as a whole, 
however, the effect of high altitude in increasing human activity and 
productivity in the great tropical plateaus is probably greater than the 
effect in reducing production in plateaus of higher latitudes such as 
Scandinavia, the Rocky Mountain region, and Greenland. Except in 
tropical plateaus, rugged relief generally tends not only to reduce the 
total amount of production, but to reduce the amount that can be produced 
by the labor of a single individual. 

Effect of Relief on Density of Population in Colorado.—Man is one 
of nature’s products—the chief product to be sure, and differing enor- 
mously from all the others. 
Nevertheless, in many respects 
man is subject to the same 
laws as the others. In the 
present case, the law with which 
we are dealing is that rugged 
relief tends to diminish the 
amount of production. It lke- 
wise tends to diminish the 
density of population. Many 
of the chief reasons for this 
have already been given. Let yg. 12——Population per Square Mile in 
us look at an example. The Colorado, 1920. 
whole state of Colorado is rela- 
tively dry, and hence has a sparse population, averaging only 
9 per square mile in 1920. The western half, because of its relief, has 
considerably more rain than the eastern. Other things being equal, 
it ought to have a denser population, but the opposite is clearly the 
case, as appears in Fig. 12. In the western half where the Rocky 
Mountains give rise to a highly rugged topography, the average density 
of population is generally less than 5 per square mile, and in one county 
falls to 0.6. Only in three isolated areas is the population denser than 
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5 per square mile. The most central of these contains the mining 
community of Leadville; the other two contain considerable areas of 
level land where irrigation is possible, in the Uncompahgre Valley in 
the west and the Rio Grande Valley in the south. The desire to 
utilize nearly 150,000 acres of level land in the Uncompahgre Valley 
led to the construction of a 6-mile tunnel under a mountain, thus 
bringing the abundant water of the Gunnison River out of its narrow 
valley to a place where it can be used. If we omit these three areas, 
the mountainous and relatively rainy western half of Colorado has 
only 2 or 3 people per square mile, and the population is decreasing. 

The eastern half presents a different aspect. Along the base of the 
mountains, where streams are available for irrigation, it not only has a 
string of cities—Greeley, Boulder, Denver, Colorado Springs, and 
Pueblo—but it has a population of more than 10 per square mile in 
many counties which have no cities of any importance. Even in the 
driest portions, far from the mountains, no county has less than 2.1 
per square mile, or 33 times as many as the most sparsely settled parts 
of the moister mountains. The relief of the land outbalances the 
effect of climate so fully that, if the cities are included, the drier but 
level eastern half of Colorado averages nearly 14 people per square 
mile, in contrast to only 4 in the moister but more rugged western 
half. 

Connecticut versus Indiana: An Example of how Relief Affects 
Both Population and Production.—As late as 1850, Connecticut was 
an important producer of farm products. About 57 acres out of every 
hundred were improved; that is, either under cultivation or forming 
part of a rotation so that they were sometimes cultivated. In 1920 
only 23 acres out of every hundred were improved. With this diminu- 
tion in cultivation has gone a decline in population in about half the 
townships, or “ towns”’ as they are called in New England. The 
decline is limited to the “ hill towns’”’ which lie in north and south 
belts between the valleys of the Thames, Connecticut, and Naugatuck 
Rivers where the railroads are chiefly located. In 1810 the 84 hill 
towns were nearly as important as the 84 lowland towns, and had 
about the same population. (See Fig. 13.) By 1910 the population in 
the hill towns had decreased, while that of the lowlands had increased 
sevenfold. Railroads, bringing raw materials and food, have made 
Connecticut a great industrial state, the eleventh in actual value added 
by manufacturing, although only the twenty-ninth in population and 
forty-sixth in area. In value per capita added by manufacturing, it 
stands second only to Rhode Island. Nevertheless, the farming and 
small industries of the hill towns have suffered. The decline in agri- 
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culture does not mean a loss of markets, for in the low parts of the 
state, both in the valleys and along the coast, a million people must be 
fed. In fact, in those low parts, where agriculture is profitable, there 
is more farming than ever before. 

The reason the hill towns of Connecticut, and of all the eastern 
states, have declined in agriculture is simply that rugged land cannot 
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Fia. 13.—Relief of the Land and Population in Connecticut. 


In New England the word “‘town”’ is used for ‘‘township.”’ 


compete with prairies. In Indiana the percentage of improved land 
in 1920 amounted to 72 compared with 23 in Connecticut and would 
have been still larger were it not for the hilly southern area and the 
sand dunes and swamps of the north. This contrast does not nec- 
essarily mean that the farmers of Connecticut are less competent or 
have poorer markets than those of Indiana. Acre for acre, the prod- 
ucts of southern New England are more valuable than those of the 
richest prairie states, as appears in the following table: 


Average Value of AVERAGE YIELD PER ACRE, 
oe All Crops per Acre IN BusHELs, 1919 
oo of Cultivated Land, 

EES Corn Potatoes Oats 
Connecticut...... $85 49 75 27 
Massachusetts. . . He 51 87 30 
Geo lichoVAS o.4 a acim 5 40 35 40 31 
a wateene . ones: 42 41 45 34 
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Because level land is scarce and a splendid market is available close 
at hand in the manufacturing towns, it pays to cultivate the farms of 
the northeastern states very carefully, as is the case in Switzerland, 
Japan, parts of California, and many other rugged lands. Curiously 
enough, the more advanced a region is, the less likely it is to cultivate 
rough land. Thus in countries like China, Syria, and Ceylon rough 
land is cultivated far more generally than in England or New York. 
Even in the United States some of the most backward areas not only 
are found where the land is rugged, but have a surprisingly dense 
rural population. This is notably 
the case in the Kentucky moun- 
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Fra. 14.—Rural Population per Square tion is relatively sparse, they can 

Mile in the United States, 1920. afford to import food from a dis- 

tance. This is the logical outcome 

of the great principle that rugged relief tends to reduce both the total and 
the per capita production. 

How Relief Influences the Nature of Products.—Another principle 
is that rugged relief tends to cause man to concentrate his energies upon a 
certain set of products differing from those wpon which he concentrates in 
the plains. Among the 32 chief products derived from plants (Table A, 
page 9) at least 5, namely, wood, olives, coffee, tea, and rubber, are 
produced more abundantly in rugged regions than in plains. In many 
countries 7 others, namely, grapes, apples, other orchard fruits, citrus 
fruits, berries, coconuts, and bananas, are probably as abundant on 
slopes as on level land. All 12, to be sure, are raised in vast quantities in 
plains. Nevertheless, where rugged slopes and plains are intermingled, 
the products named above generally tend to be relegated to the slopes, 
whereas the level land is occupied mainly by cereals and vegetables, or 
perhaps by cotton and tobacco. 

Among the 11 animal products, sheep, goats, wool, and raw silk are 
more or less characteristic of fairly rugged topography. Like the 
corresponding plant products, they are, indeed, produced abundantly 
in plains, but the tendency to shove them into the more hilly districts 
is strong. Among the 15 mineral products of Table A, not only water 
for power, but 6 metals and stone belong mainly to the regions of rugged 
relief. Iron alone among the metals is derived chiefly from regions of 
low relief, but even iron comes mostly from old worn-down mountains 
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which still are sufficiently rough so that they can by no means be called 
plains. Coal, too, is found in large quantities in regions of at least 
moderate relief, such as Pennsylvania and Wales, as well as in plains 
like those of Ilinois. 

Why Tree Products Predominate in Regions of Rugged Relief.— 
It will be noticed that all the vegetable products that are especially 
characteristic of rugged regions are derived from trees, bushes, or 
woody vines, that is, they are perennials. Moreover, among the 
animal products, the distribution of silk depends upon that of the 
mulberry tree. On the other hand, among the remaining vegetable 
products of Table A, not a single one is derived either from a tree, bush, 
or woody vine—practically all are annuals. Only in limited amounts 
are these others planted on slopes of any considerable steepness, and 
even then they are generally placed on terraces. Does all this mean 
that slopes are more favorable than level land for the growth of trees, 
bushes, and woody vines? Only to a small degree. Tea and coffee, 
to be sure, grow best in well-drained situations at fairly high altitudes 
and such situations occur mainly in more or less rugged areas. In 
general, however, level land is better than slopes for almost all kinds 
of vegetation, because it generally has deeper, richeresoil, and is less in 
danger from drought on the one hand and from erosion on the other. 
Wood, olives, coffee, tea, rubber, grapes, other fruits, and mulberry 
trees could all doubtless be raised more profitably in plains than on 
slopes, as a general rule. 

One reason why they are relegated to the slopes is that trees and 
bushes do not need constant cultivation and other attention. Coffee, 
for example, requires merely that for each picking the planter go over 
the land approximately once to cut down the weeds, and once to harvest 
the berries. Olives require only one visit per year, when they are 
harvested. Wood requires least of all, for even the finest type of 
forestry demands only that at intervals of five or ten years the poor 
wood be cleared out. A main harvest may take place only once in a 
generation or two. A corn crop, on the contrary, usually requires the 
farmer to go over the land: at least seven times, namely, to spread 
fertilizer, to plow, to plant, to cultivate at least twice, to harvest the 
crop, and to remove the stalks. To do this on rugged land is difficult 
and expensive. If the work is done by hand the difficulties are great 
enough to be a serious handicap; if horses are used, the difficulties are 
still greater; while with tractors they are almost insuperable. Yet 
corn is the best of cereals for rugged regions because it can be planted 
and reaped fairly easily by hand, which is not true of wheat, oats, and 
others. Thus the more highly the art of agriculture is developed, the 
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stronger becomes the tendency to limit the cultivation of annual crops 
like cereals, vegetables, and cotton, to land that is level. 

Another important factor also enters into the matter. As a rule, 
the most highly valued crop is placed on the land best adapted to it. 
In California, western Michigan, and western New York, grapes are so 
profitable that large areas of level land are devoted to them. In Spain, 
Italy, Greece, and other Mediterranean lands, the cereals are so impor- 
tant as a source of food that they tend to crowd the vineyards out of the 
level land. In Java, the level lands are so necessary as sources of food 
for the dense population, that it is forbidden by law to use them for tree 
crops like rubber and quinine, or even for tea, coffee, and cocoa. Even 
when the level lands are devoted to so important a food crop as sugar, 
a given area in Java can be used for this purpose only one year out of 
three. The government insists that during the other two years the 
rich level lowlands be used for rice and other staple food crops. As a 
rule, the cereals, vegetables, and cotton are the most important crops, 
and hence get first choice of land. 

Trees as the Food Producers of Rugged Regions.—People usually 
think of trees as sources of lumber rather than of food. Yet great 
amounts of food are derived from trees, and the quantity is increasing. 
This suggests that the decline in the value of rugged lands for agri- 
culture may cease, and perhaps be reversed. The commonest food 
product derived from trees is fruit, and fruit trees are well adapted to 
rugged regions. This is not merely because they need little cultivation, 
but because one of the great obstacles to fruit raising is late frosts which 
nip the blossoms in the spring, and early autumn frosts which, to a less 
extent injure the fruit while ripening. On the lower slopes in rugged 
regions, frosts do not occur so late in the spring or so early in the 
autumn as in level regions. At night the earth’s surface rapidly gives 
up its heat, thus cooling the air that is in contact with it. The air 
thus cooled flows down the slopes and is replaced by warm air. Thus, 
while heavy frosts may occur in the valley bottoms, the slopes remain 
relatively warm. This is an additional reason why many farmers plant 
apples, grapes, and especially peaches on slopes so steep that ordinary 
cultivation is difficult. In Spain, Italy, and Syria, some of the finest 
walnut and chestnut groves cover slopes so steep that each tree has to 
have a little terrace to retain the soil. Again, in the Mediterranean 
regions, especially from Italy eastward, the olive is one of the main 
sources of the fatty food which is essential to a good diet. In old 
Greece there are four olive trees for each inhabitant, and these yield 
50 to 80 pounds of preserved olives per person each year and about 
three gallons of oil. The crop stands next to the small Corinth grape, 
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or currant, in value, and is of much greater importance as food. 
It is one of the best crops for a rugged country with a dry 
summer. 

Advantages of Cultivating Trees——As population increases, and 
man’s standards of living rise, new sources of food and raw materials 
are constantly required. One possible method of meeting this need, 
as Professor J. Russell Smith has pointed out, may be to utilize parts 
of the vast areas of rugged relief. About three-fifths of Tennessee, 
four-fifths of Japan, and nearly nine-tenths of New England remain 
untilled, largely because they are rough. Even in the production of 
lumber these large areas are used only imperfectly and unscientifically. 
If men were guided by science, and if they were able to see far enough 
into the future, some of these rugged areas might perhaps become as 
valuable as the chestnut orchards of France, which are among the most 
valuable lands in that country. The future of such areas depends 
partly on the development of quickly growing and highly productive 
varieties of nut and fruit trees by the same processes which have caused 
corn, wheat, and many vegetables to yield ten or twenty times as much 
as in their primitive state. It also depends in large measure on the 
rapidity with which the earth’s population increases, and the degree to 
which other methods of increasing the food supply are developed. 

Importance of Rugged Lands within the Tropics.——What has been 
said above applies to tropical regions even more than to temperate. 
In Table A (page 9), only 6 of the world’s chief products—sugar, 
coffee, tea, rubber, coconuts, and bananas—are almost strictly tropical, 
. while 7 others—rice, wood, millet, cotton, sweet potatoes, tobacco, 
and citrus fruits are raised in tropical as well as other climates. Seven 
of these 13 products, being produced on trees or bushes, can be raised 
in rugged regions with relative ease, although not so easily as on plains. 
On the other hand, among the 16 plant products raised almost entirely 
outside the tropics only 4 (grapes, orchard fruits, apples, and ber- 
ries) are well adapted to rugged regions or slopes. The remaining 
12 all demand almost level land, or at least only very gentle slopes for 
their cultivation. This suggests that as man reaches out and utilizes 
land which has hitherto been too rough for profitable agriculture, the 
rugged parts of the tropics are more likely to yield a great abundance 
and variety of products than are those of the cooler climates. In fact, 
this is just what is happening on the tropical plantations which are now 
increasing so rapidly in numbers. Sugar plantations, because of their 
huge demands for transportation, need to be located on level land, but 
other kinds of plantations are frequently located where the land is at 
east moderately hilly. 
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Sheep and Goats, the Most Important Animals of Rugged Regions. 
—Wild sheep and wild goats are essentially mountain animals. Sheep 
generally inhabit the more open mountain districts, and goats those 
that are more rugged and precipitous. In their adaptation to moun- 
tains, both sheep and goats are quite unlike cattle, horses, donkeys, 
camels, and pigs, as appears in the way in which they climb steep 
slopes to escape their enemies. In the wild state, horses, donkeys, and 
camels rely mainly on speed in running, for they live in open grassy 
plains where there is no chance to hide themselves. Wild cattle and 
pigs, on the other hand, live amid brush and low forest, and therefore 
rely chiefly upon their ability to hide in the bushes. 

In the domestic state all these animals have changed their habits 
somewhat, and breeds have been developed which thrive under condi- 
tions somewhat different from their original habitat. Because plains 
furnish the greatest supplies of food, all alike can there be supported in 
greatest numbers. Accordingly, we find large flocks of sheep in plains 
like those of Argentina and the central United States. Nevertheless, 
none of the domestic animals has wholly lost its old adaptations. 
Only one or two highly specialized types of sheep can thrive on level 
land that is constantly moist, for most varieties develop foot-rot which 
soon exterminates them. 

The majority of domestic sheep are still found in moderately 
rugged regions (Fig 15). Thus half the sheep of the United States 
are found in the Rocky Mountain region. In the moist climate of 
Great Britain, the chalk downs and limestone hills of the south of 
England, by reason of their altitude and permeability, form some of the 
most famous sheep ‘ walks”? of the country. In proportion to the 
population, rugged New Zealand has more sheep than any other 
country; in Australia, the greatest of all sheep countries, aside from 
Argentina, the sheep live mostly among the rolling hills on the inland 
slopes back of the escarpments which face the sea. 

The distribution of sheep and goats, like that of other products, 
depends on more than one factor. Climate and the density of popula- 
tion are as important as relief. Sheep thrive best in fairly cool moun- 
tainous regions where there is plenty of short, sweet grass, and where 
the air is often moist and the nights fairly cool, with heavy dews, but 
where the rainfall is not heavy. Many of the places famous for sheep 
are rugged regions like the Sierra Nevada and other western mountains 
where the sheep are driven far into the forest reserves each summer. 
Even at an altitude of 16,000 to 17,000 feet, the Tibetan shepherds are 
found crouching under little tents close to perpetual snow. 

Civilized man keeps relatively few sheep in the places where the 
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climate and forage approach most closely to the optimum. In sparsely 
settled regions, such as the western United States during the last 
century, and Argentina, Uruguay and Australia today, he may indeed 
do this, but not for long. As soon as the population becomes dense, 
sheep-raising tends to be relegated to lands that are not needed for 
other purposes. Such lands are of three main types, two of which 
depend upon relief, namely (1) great rugged regions like the Caucasus 
and Sierra Nevada; (2) limited rugged areas in more favored lands, as 
in Europe, where Great Britain has more sheep per square mile than 
any other country in the world; (3) lands too dry for agriculture, as 
in Australia and Turkey. This type also depends in part upon relief, 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fig. 15.—World Map of Sheep. 
Each dot represents 1,000,000 sheep. 


for much of the dryness is due to mountains which shut off moisture 
from the oceans. The sheep is the animal of the poor lands left over 
when more productive animals and plants have occupied as much as 
they profitably can, and such lands are likely to be both rugged and 
dry. 

"The Relation of Metallic Ores to Relief—Most ores are found 
among mountains. Ores commonly take the form of mineral aggre- 
gates, often in the shape of veins or lodes, which differ from the sur- 
rounding country-rock in that they contain an unusually large per- 
centage of certain metals which are scattered in minute quantities in 
almost all rocks. The quantity of metallic ores varies greatly from 
one mountain system to another. In North America the Appalachian 
system contains relatively little ore aside from low-grade iron. On the 
other hand, the western mountains contain a great variety and abun- 
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dance of ores distributed all the way from Alaska to Mexico. A similar 
condition prevails in Europe. Except for the abundant and excellent 
iron ores of Sweden, the northwestern mountains from Ireland and 
Scotland through Scandinavia to Finland contain almost as few ores 
as do the Appalachians. The Alps likewise supply almost no metals. 
The only mountains in central or western Europe that contain many 
ores other than iron are those of Bohemia and the neighboring parts of 
Germany, but even there the supply is small. Only in the southern 
penisulas of Spain, Italy, and the Balkans, and in the eastern ranges 
of the Urals and Caucasus is there a great variety and abundance of 
metallic ores. Farther east in Turkey, Persia, and Central Asia, 
valuable ores have been reported in numerous places, although not in 
such quantities as in similar parts of North America. Corresponding 
conditions are found in the other continents, namely, few ores in some 
mountains and many in others. In every case ores are found in 
greatest variety and abundance not only in regions of rugged relief, 
but to a large extent in the drier parts of the continents. 

Why Ores Are Found among Mountains.—There are at least six 
reasons why productive metallic ores are largely limited to regions of 
rugged relief: (1) In rugged regions the earth’s surface is deeply 
gashed by valleys, thus exposing the rocks to a depth of hundreds or 
thousands of feet. (2) The rocks of rugged regions have generally 
been much folded and crumpled, thus permitting erosion to expose 
many formations which even the deepest valleys would otherwise never 
penetrate. (8) Where the slopes are steep, the soil is thin, and bare 
rock is exposed so that valuable minerals can easily be discovered. 
In regions of low relief, on the contrary, the soil is often so deep that 
no rock is visible for miles. (4) Among mountains there is much 
erosion, whereby new and deeper layers are brought to light. In level 
regions the most important geological processes are generally the 
weathering and deposition of soil, thus covering the underlying rocks 
deeper and deeper. (5) The heavy metals, gold and platinum, form 
placer deposits such as those of California and the Urals only where 
the slopes are steep enough so that the particles of metal can be carried 
by running water. In such cases flakes or grains of metal from a wide 
area are brought together by tributary streams and carried in a main 
stream until it reaches relatively gentle slopes and begins to flow so 
slowly that the heavy metal falls to the bottom, while much of the 
stream’s load of gravel, sand, and silt is carried further. (6) The 
most fundamental reason why ores abound in rugged regions is that in 
such places there has usually been greater opportunity for their forma- 
tion than in level regions. The formation of ores usually requires that 
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the earth’s crust be pierced by molten masses of igneous rock, or broken 
by faults, or shattered by the folding and bending of the rocks. Such 
“movements on a large scale occur only where the earth’s crust is being 
upheaved into mountains. 

Why Fuels Are Rare in Rugged Regions.—The relation of relief to 
fuels is quite different from its relation to ores. The original formation 
of coal, long ago in geological times, seems always to have taken place 
in regions of very gentle relief. Coal is formed in great swamps which 
must be surrounded by extensive plains, for otherwise the streams 
would bring in silt and destroy the purity of the coal. Moreover, if 
coal is uplifted into mountains, its softness allows it to be rapidly worn 
away. Tor these reasons, relatively little of the world’s coal is found 
in genuinely mountainous regions where the rocks have been much 
folded. Some is found in dissected plateaus like that of western 
Pennsylvania and Kentucky, where the layers of rock lie almost hori- 
zontal. Much also occurs in places like Illinois, England, northeastern 
France, southern Russia, central Siberia, and northern China, where 
the relief is gentle. Some, to be sure, is found in genuinely mountainous 
regions, and the coal that has been subjected to pressure by crustal 
folding and mountain building forms the best sorts, such as that of 
Wales, Sakhalin, and especially the anthracite of eastern Pennsylvania. 
There is not much of this, however, and vast quantities have been lost 
by erosion. 

The occurrence of petroleum is also influenced by relief. Just how 
this liquid oil and its accompanying gas are formed is not yet certain, 
but apparently both are derived from plants or animals which flourished 
in the ocean. Suppose that a region where oceanic deposits are full of 
the remains of such plants and animals is elevated, broken, crumpled 
and dissected as in a typical mountain region of high relief. Since both 
oil and gas move through the pores of many kinds of rock with com- 
parative ease, the tilting of the strata and the deep dissection generally 
allow the supplies of both to seep rapidly away and be lost. Hence, 
these products are generally characteristic of regions where the folding 
or bending of the crust has been only enough to form slight but 
unbroken arches of rock which may be many miles in diameter and 
only a few dozen feet in height. Because oil and gas are light, they are 
gradually buoyed up by the water in the rocks and finally accumulate 
in the top of the arches, provided a porous oil-bearing rock les under 
one that is less porous. The rocks above such gently arched strata 
may be eroded into fairly rugged relief as in the Pennsylvania oil fields, 
but the valleys must not be deep enough or the rocks so crumpled and 
broken as to drain away the oil. Thus, new supplies of the fuels are 
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most likely to be found in regions of low relief or at least of relatively 
horizontal rocks, just as metallic ores can be most hopefully sought 
where the relief is rugged. Certain kinds of shale do indeed contain 
vast quantities of oil, which can be recovered by heating, and it matters 
little whether such rocks are only a little disturbed as in Colorado or 
much folded as in Scotland. 


EXERCISES AND PROBLEMS 


1. Study the effect of relief versus climate upon production as shown by the per- 
centage of improved land in the United States. Insert the figures of Col. A, Table 10, 
in ink on an outline map. With a pencil apply the following shadings: (a) rugged 
regions, fairly heavy shading but not so dense as to conceal the figures; (b) regions of 
gentle relief, or plains, unshaded. Draw a north and south line to indicate the 
western boundary of the area where the rainfall is over twenty inches per year and 
where the climate is consequently favorable to agriculture without irrigation. List 
the states and their percentages of improved land according to the following four 
divisions which will appear on your map: (a) rugged regions with favorable climate; 
(b) regions of gentle relief with favorable climate; (c) rugged regions with unfavor- 
able climate; (d) regions of gentle relief with unfavorable climate. From these 
figures what do you conclude as to the degree to which the amount of improved land 
is reduced by (a) ruggedness, and (b) an unfavorable climate? 

Explain how peculiar conditions of relief help to explain the low percentage of 
improved land in Florida, Louisiana, and the Carolinas. 

2. Compare the productive area of countries with rugged versus gentle relief. 
On the basis of Col. A, Table 9, divide the countries of one of the continents into 
two groups, those that are predominantly rugged, and those that are predominantly 
of gentle relief. Note that in Table 9, Columns A, B, and C comprise what is 
commonly called ‘“ productive” law. Col. D is either unproductive or unknown. 

In the various continents pick out pairs of neighboring countries, such as Chile 
and Argentina, where the effect of differences in relief is especially evident in Col. A, 
Table 9. Pick out other pairs where the effect of climate is especially noticeable 
in determining the percentage of productive land. In the world as a whole, compare 
the size of the areas that are sparsely populated because of relief and because of 
climate. Explain. 

3. From Table 1, make a list of the independent countries of Africa and Asia. 
Indicate whether each one is (a) mountainous, (b) partly mountains and partly plains, 
or (c) level. Can you see any connection between independence and relief? 

4. Effect of relief on lumber production. To the list of states prepared in Exer- 
cise 1 add the production of lumber per thousand people as given in Table 24. Find 
the average for each of the four groups of states. How does the relative rank of 
each group according to these averages compare with the rank according to the 
percentage of productive land? What two states would it be fair to omit in both 
cases because their low relief has an effect much like that of rugged relief? Explain. 

5. The Abstract of the United States Census under the heading “Farms and Farm 
Property” gives a table showing the number of acres of “improved land in farms”’ 
and the “per cent of farm land improved,” that is, the percentage of the total area 
of the average farm which is in some way cultivated or occupied by buildings. Make 
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two graphs showing the number of acres and the percentages in 1850 and 1920 in 
New England and in the East North Central and South Atlantic states. How do 
the graphs illustrate the effect of relief? 

6. On a map of the United States shade in one color and mark (1) the five states 
having the most sheep in proportion to the inhabitants, and in another color and 
also mark (1) the five states having proportionally the most dairy cattle (see 
Table 19). What is the general character of the topography of the sheep and cattle 
states respectively? Shade the next five of each kind, and mark them (2). Compare 
the first group with the second group in topography. How much do the two groups 
overlap. In what kind of state? Shade the next five states of each kind. How 
much overlapping is there in these groups? Is it among mountains or plains, and in 
what kind of climate? 


CHAPTER V 
THE SOIL AND ITS PRODUCTIVITY 


General Principles of Soil Relationships.—In ordinary food prod- 
ucts and in fibers like cotton, scarcely 1 per cent of the total dry 
weight is derived from the soil; even in articles like beans, this rises 
to only about 4 per cent. The remainder, consisting of carbon, 
nitrogen, oxygen, and hydrogen, is derived directly or indirectly from 
water or air. This seems to suggest that the importance of the soil is 
only a few per cent as great as that of climate, upon which the condi- 
tions of the air and water mainly depend. But this is not true. The 
importance of the soil les not only in the amount but in the great 
variety of materials that it supplies. Moreover, it is essential as a 
support for the plants, and as the main medium whereby water and all 
plant foods except carbon dioxide are brought to the roots of the plants 
where they can be absorbed. For these reasons the texture of the soil 
is as important as its chemical composition. 

In a general way, the geographical relationships of the soil are like 
those of relief; that is, variations in its chemical character and physical 
texture are associated with great differences in both the amount and 
kind of products, and likewise in the density of population and the 
habits and character of the people. Soils that are poor, either chemi- 
cally or in texture, tend to be associated with low production, both in 
amount and variety, and with a sparse and backward population. 
Often, however, this general principle seems to be reversed, rich soils 
frequently being the indirect reason for the concentration of an ineffi- 
cient type of population, peasants who devote themselves to a few crops 
and obtain low yields per acre. Poor soils, on the other hand, are often 
associated with highly progressive people, large yields per acre, and a 
great variety of crops. This apparent reversal is far too common to 
be accidental. 

As a rule the character of the soil is closely associated with the 
climate in a broad way, and with the relief more locally. The associa- 
tion with relief is so close that it is often impossible to discriminate 
between the two. 
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The Conditions that Make a Soil Valuable.—The value of a soil 
depends primarily upon its chemical composition and texture. The 
chemical composition is the main determinant not only of the relative 
abundance of the chemical ingredients, or plant foods as they are often 
called, but of the ease with which those ingredients can be dissolved by 
water and assimilated by plants. The texture largely determines the 
ease with which the soil can be cultivated by man or penetrated by the 
roots of plants. It also has much to do with the speed with which the 
soil becomes warm, and the degree to which it retains water. 
Extremely fine texture is bad because it makes a soil sticky and difficult 
to work when wet, and very hard and tough when dry. Roots cannot 
easily penetrate such a soil, and its capillary attraction is so great that 
it rapidly becomes dry. Coarse soils, on the other hand, make it diffi- 
cult for the plants to get enough food. They also permit the water to 
seep through them very rapidly. On the other hand, unless coarse 
soils are actually stony or gravelly they are easily worked, they warm 
up quickly, and they allow the roots to penetrate them easily. 

The chemical composition and texture of a soil determine its fitness 
for agriculture by causing differences in, (1) colloidal structure, 
(2) digestive capacity, (3) aeration, (4) circulation of water. 

(1) Colloidal Structure-—Small particles of soil have a special power 
of holding on their surfaces a jelly-like film of water in which other 
substances are dissolved. Such films are the chief reason why fine- 
grained clayey soils stick together and form hard cakes, whereas 
others of coarser texture will not stick at all. In a clayey soil, 
although evaporation is rapid, the extremely small capillary openings 
hold the water away from the roots, so that plants wilt while the 
soil still contains 8 per cent of its possible moisture content, whereas 
in sandy soils the wilting-point may not be reached till the soil 
water is reduced to 1 per cent. Roughly speaking, a fertile soil is 
one where the supply of new materials set free by decay or solution, or 
furnished by fertilizers, is great enough so that the colloids are con- 
tinually replenished and therefore easily give up their substances to the 
plants. 

(2) Digestive Capacity.—A good soil must not only supply abundant 
inorganic materials, but must “ digest’ the organic materials which 
come to it from plants and animals. This is done by means of bacteria, 
enzymes, and processes of oxidation. Soils differ greatly in their 
capacity to digest food and to supply it to crops. Some seem able to 
meet the demands of a single crop grown continuously year after year. 
Others give satisfactory yields only at intervals, after other crops have 
been raised in intervening years. In some soils with weak digestive 
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processes, toxic substances accumulate and poison certain plants. 
The same substance may poison one plant and be good for another. 
Fertilizers often help in eliminating these toxins, as well as in supplying 
materials needed for growth. 

(3) Aeration—Soils need air almost as much as do plants and 
animals. Many soils breathe, so to. speak, even to a depth of 50 feet. 
This facilitates decay, thus rendering new materials available for the 
colloids; it facilitates the digestive processes and helps to oxidize 
harmful toxins and other substances. Drainage and plowing are 
important means of improving soils by giving them better aeration. 

(4) Circulation of Water—TIn all soils water moves both upward 
and downward. It moves downward between the larger particles, but 
sometimes its movements are hampered because the soil is too fine- 
grained, colloidal, and hard. It moves upward in the tiniest capillary 
openings, especially in dry periods. This upward capillary movement 
brings large quantities of dissolved salts to the surface. In dry regions 
these may remain as a deposit, so that the upper soil becomes too saline 
for cultivation, or is converted into a cake of caliche, a more or less 
caleareous material almost like limestone. In moister regions the same 
process enables good soils to draw on fairly deep-seated supplies of 
ground water in times of drought, and also supplies considerable 
amounts of plant food. Some investigators believe that capillary 
attraction causes water to circulate not only in the upper few feet of 
the soil, but thousands of feet down, thus bringing new plant food to 
the surface from deep down in the rocks, somewhat as ores are accumu- 
lated. The same process, in due time, tends to distribute the various 
elements of the soil laterally so that a soil may ultimately owe some- 
thing of its composition to other soils lying miles away. In the same 
way, through the percolation of water, a soil may undergo important 
chemical changes when it is raised to higher levels by upheaval of the 
Jands, or when it is drained by man or otherwise suffers a change in its 
water circulation. 

All these conditions show that the soil is by no means so simple a 
thing as most people suppose. It is highly complex, and is constantly 
experiencing slow but important changes. A good soil may be con- 
verted into a poor one, and again into a good one. 

Color as a Criterion of the Soil—Aside from the texture, the color 
of a soil is the most obvious means of judging its value, provided it be 
remembered that in dry climates fairly light-colored soils may be 
excellent. In Fig. 16 the distribution of the soils in the United States 
is based largely on color. In a general way, the soils improve in quality 
as one goes westward, from the coarse-grained, light-colored types of 


51 
Farther west the pale 


THE SOIL AND ITS PRODUCTIVITY 
the prairie states, especially those extending from the eastern part of 


New England and the Appalachians to the fine-grained, dark soils of 
the Dakotas southward to Central Texas. 
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(2) alluvial soils transported by water and deposited in valleys, plains, 
or bodies of water; and (3) other transported soils, such as glacial 
soils moved by ice, and eolian soils moved by wind. But no matter 
what may be its origin, a soil that has been mellowed by weathering to 
a fine loamy grain, but is not yet leached of its more soluble mineral 
ingredients, is the best. Such a soil is likely to be dark in color, as in 
Iowa, especially if it has been formed in a moderately dry climate 
where the main vegetation is grassy and the lime has not been leached 
away. In swamps such a soil may be black through the accumulation 
of humus from decaying vegetation, as in Florida and eastern North 
Carolina, but it needs aeration before it becomes fertile. In places 
that are less watery but nevertheless moist enough to support forests, 
the soil is likely to be of a light and brownish color as in western Ohio. 
What happens to man on soils of various types will be fully illustrated 

in the next chapter. 
The Use of Fertilizers——If the same crop is cultivated year after 
year in a given soil, the yield per acre usually diminishes. This is 
illustrated in Fig. 17, 
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same land without ferti- 
0 Te 3 B6 yrs. lizer. When a so-called 
Courtesy of Milton Whitney: Soil and Civilization. “complete ’” mineral 
fertilizer is added to the 
soil, that is, one sup- 
posedly containing all the chemical elements needed by wheat in sup- ° 
plement to what it can get from the soil, the yield per acre, as shown 
in the upper line of section A of Fig. 17, increases for some years. It 
then declines at about the same rate as on the land without fertilizer. 
In the lower diagram, B, where stable manure was used, the yield 
continued to increase for fifteen years, as appears in the upper line. 
Thereafter it remained constant, not declining as in the cases where 
mineral fertilizers or no fertilizer were used. 

Figure 18 shows in more detail what happens when wheat is raised 
year after year on the same land, first with a complete mineral fertilizer, 
then with no fertilizer, and again with mineral fertilizer. The yield in 
this case, at Rothamsted, England, increased for a dozen years or 
more; when the fertilizer was cut off it fell to the level that it occupied 


Fig. 17.—Constant Use of Fertilizer on Wheat. 
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before any fertilizer was used; thereafter it declined in the normal 
fashion so long as no new fertilizer was applied; and then it rose with 
a new application of fertilizer. Thereafter it declined once more, even 
though having plenty of fertilizer. 

The Deterioration of the Soil—This brings up a most important 
geographical problem. How far is deterioration of the soil responsible 
for the decline of civilization in countries like China, Persia, Mesopo- 
tamia, Greece, Rome, Spain, and North Africa, and for the decrease of 
rural population in New England. Ever since the great German 
chemist, Liebig, discovered 
the importance of the chem- Fertilizer No Fertilizer 
ical elements of the soil in 
agriculture, many of his 
followers have agreed with 
him in supposing that the 
exhaustion of the soil has 
been one of the greatest 
causes of the fall of nations. 
Others dispute this view. Fia. 18.—Intermittent Use of Fertilizer on 
They say that the land Wheat: 
which has’ been longest 
cultivated is considered the best in almost all countries. They also 
point out that the yield per acre is generally greatest in old countries 
where the soil has been cultivated for centuries, whereas it is small 
in regions where new land has lately been put under cultivation. 
Let us test this by the following table showing the average yield of 
wheat per acre from 1921 to 1924 in old regions versus new. 
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On the left the twelve parts of Europe, Asia, and Africa having the 
highest yields per acre, as given in Table 12 in the Appendix, yield 
from 22.7 to 43.5 bushels per acre, with an average of 31.9. On the 
right the twelve best regions in the Americas and Australasia where 
the land has been cultivated less than one hundred years (Tables 12 
and 16), yield from 18.3 to 29.0 bushels per acre, with an average of 21.7. 
This does not look like deterioration. The fact seems to be that it all 
depends upon the care given to the soil. If a soil is carefully cultivated, 
with adequate rotation of crops and with sufficient fertilizer, and 
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Fia. 19.—Expenditure for Fertilizers in the United States, 1919. 


especially if manures and sewage rather than mineral fertilizers are 
constantly applied, the soil may improve from century to century. If 
the soil is neglected, as it is in the majority of subtropical and tropical 
countries, it is quite sure to deteriorate with corresponding injury to 
civilization. In the United States, some measure of the care bestowed 
on the soil in different sections may be gained from Fig. 19, showing 
the amount spent for fertilizer. But to this should be added the value 
of the manure provided on the farms, for which no statisties are available. 
Nevertheless, we know in general that in the newer parts of the United 
States, and in the parts with more fertile soil, there is a strong tendency 
to use all kinds of fertilizers sparingly. This tendency is especially 
strong among tenants who have no permanent interest in the land. 
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That is one reason why tenancy (Fig. 20), is an unfavorable indication, 
so far as progress in agriculture is concerned. 

The Utilization of New Soil—As population increases there is a 
constant demand for larger supplies of food and raw materials. So far 
as the soil is concerned, this demand can be met in two chief ways: 
(1) by using soils that are now uncultivated; (2) by more careful 
cultivation of soils now in use. Uncultivated soil is found in four 
kinds of localities: (A) well-populated regions where considerable areas 
are uncultivated because too poor or too rugged to pay for the work 
needed to make them productive; (B) tropical regions containing vast 
areas of unused soil which is often rather poor in quality; (C) cold 


127 122 ea V2 wi 102 


yi 
) 


VY 
SE) 


2 
F 


@ 

ao 

aS 

LS 

WN SS 
BRSSss‘yVyx 

SESS 

3 


2 


Fig. 20.—Percentage of Farms Worked by Owners in the United States, 1919. 


countries where certain glaciated soils are of excellent quality although 
very irregular in thickness; (D) dry regions which contain enormous 
areas of wonderfully rich soil. 

Poor Tracts in Well-populated Areas—Which of these four kinds 
can be most profitably used? To begin near home, in rugged regions 
like New England, the Appalachian states, and parts of California, 
many unused tracts lie upon slopes among hills and mountains. Their 
use is partly a question of fertilizers, partly of finding cheap means of 
making terraces and using machinery on slopes, and partly of the 
development of markets. Such regions contain much good soil which 
might perhaps be profitably used if there were machines which could 
work on a slope as well as on a level, or which were as effective on small 
areas as on large. But there are no such machines. Until someone 
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invents them, the great improvements in modern transportation are 
likely to make it more profitable to develop distant regions where the 
relief is not a hindrance. Lowland soils of poor quality are not so 
difficult to use. In places like Florida and Long Island they may be 
worth cultivating because of climatic advantages, nearness to a good 
market, or other special conditions. 

Utilization of Dry Areas——Among the distant regions, those that 
are cold may be dismissed briefly. Their climate renders their soil 
almost useless. This leaves the rich soil of dry regions and the poor 
soil of tropical regions. The dry regions have the advantage not only 
of wonderful soil, but of a climate which is almost ideal for many plants 
provided they have water, and which is fairly good for man. Their 
great need is irrigation. At present nearly 20 million acres are irrigated 
in the United States, and over 30 million more might be irrigated if 
capital were available, and if farm prices warranted the expense. At 
best, however, only about one-fifteenth of the 750 million acres of arid 
lands in the United States can be irrigated so long as we rely on present 
methods. The great need is cheaper methods of building and main- 
taining irrigation works. At present many of the irrigated tracts in 
the United States, Australia and elsewhere fail to yield a return suffi- 
cient to enable the farm to bear the cost of interest, repairs, and 
upkeep for the irrigation system. 

Utilization of Tropical Soils—The most hopeful source of new land 
in the immediate future seems to be the vast unused areas within the 
tropics. Since the warm climate enables more than one crop to be 
raised each year, such land might yield two or more times as much per 
acre as similar land in temperate regions. One of the greatest diffi- 
culties is the ability of the white man to tropical diseases, and the 
inefficiency of the natives. This will be discussed in another chapter. 
A second difficulty is the rapid and continuous growth of weeds, bushes, 
and especially tough grasses which hinder the growth of everything else. 
If tropical people were energetic, this could be overcome by plowing, 
but a good plow is a rare implement in many tropical countries. More- 
over, tropical draft animals are generally small and weak, or else, like 
the water buffalo, can work only in special surroundings, and hence 
cannot plow through the tough, luxuriant tropical grasses and other 
growths. Imported animals like the horse and ox deteriorate rapidly. 
Nevertheless, if labor were efficient, machine plows could be used on a 
large scale. 

The third great difficulty is the poverty of the soil. This can be 
partly overcome by plowing, which turns up the lower soils, but this is a 
temporary expedient. The only effective way to maintain or increase 
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the fertility of tropical soils and thereby gain the advantage of the 
highly favorable climate, appears to be to supply abundant fertilizers. 
The poverty of the upper soil, the rapid and persistent growth of 
weeds, and the development of soil toxins due to poor digestion, are 
responsible for the fact that in Central America, Central Africa and 
elsewhere, many tropical fields are cultivated only one or two years 
and then lie fallow from three to six years to permit the soil to recu- 
perate. This involves an enormous waste of energy, for bushes and 
trees 10 to 30 feet high grow in the fallow fields and must be cut before 
each crop is planted. 

The Improvement of Old Lands and Utilization of Sewage.— 
Nature’s care of the soil is far better than man’s. According to nature’s 
method all plants decay where they grow. Thus they not only return 
to the soil all that they have taken from it, but the legumes add new 
materials from the air in the form of humus in which the most valuable 
part is not the carbon which gives the dark color, but the nitrates made 
from atmospheric nitrogen. When man reaps the crops and ‘carries 
them away without using fertilizers, he removes materials which 
nature cannot replace for a long time. Thus many soils show signs of 
exhaustion, and the crops grow poorer and poorer. For example, it 
has been calculated that tobacco exhausts the soil so rapidly that the 
annual crop in the United States takes from the soil more than 28 
million pounds of nitrogen, 29 million pounds of potassium, and about 
2% million pounds of phosphorus. Ordinary food products contain so 
much plant food that each year the sewage of the United States carries 
off 600 to 1200 million pounds of nitrogen, 200 to 400 million pounds of 
potassium, and 80 to 300 pounds of phosphorus. If we could follow 
the Chinese example without detriment to health, as is probably possible, 
we should save not only all the chemicals contained in sewage, but in 
street sweepings, weeds, and all sorts of waste products which we now 
throw away or burn. 

In a few places the sewage of large cities is utilized for agriculture 
by means of sewage farms. One of the largest examples is at Melbourne 
in Australia. There the sewage is led some miles from the city and 
discharged on a level tract near the ocean. Although no such danger 
actually exists, provided proper precautions are taken, the Australians 
dare not use this land for vegetables for fear that disease will be trans- 
mitted. Accordingly nothing but grass is raised. This grows wonder- 
fully and is used to support large herds of cattle. In Paris the sewage 
is used for market gardens, especially in the plain of Gennevilliers. 
The yield of vegetables is enormous. The combination of irrigation 
and fertilization by the sewage makes it possible to raise ten or eleven 
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crops from the same land in a single season. Slowly, but surely, this 
system of utilizing sewage is spreading in the most advanced countries, 
such as England. If it becomes universal, it will do much to prevent 
the exhaustion of the soil which is now going on through the vast 
amounts of food taken from the farms and consumed in the cities. 

The Problems of the Fertilizer Business.—Although nitrogen, 
potassium, and phosphorus are by no means the only plant foods, they 
are the most important, because they are so easily exhausted. Oxygen, 
hydrogen, and carbon, to be sure, far exceed them in bulk in all plants, 
but can always be secured easily from air or water. Calcium (lime), 
iron, and sulphur are also important, but are present in most soils in 
sufficient amounts, or can easily be added. Lime is especially valuable. 
It not only helps to nourish the plants, but often improves the physical 
structure of the soil, and sweetens it, thus improving the bacterial 
content and also promoting the decay of the soil and the liberation of 
potash. Nitrogen, potassium, and phosphorus, on the other hand, are 
so difficult to procure that the purchase and sale of nitrogen in the form 
of nitrates, potassium in the form of potash and phosphorus in the form 
of phosphates is a highly important business. The nitrates involve 
commerce with Chile and with the Guano islands off the coast of South 
America, where the supply of this nitrogenous phosphate is nearly 
exhausted. The task of procuring nitrates demands factories where 
cotton hulls, garbage, the waste of slaughter houses, and the slag from 
blast furnaces are treated; it requires the farmer to plow into the soil cer- 
tain leguminous crops such as clover and alfalfa which form little nitro- 
genous nodules on their roots. In recent years the need of nitrates has 
led to the erection of plants like the one at Muscle Shoals on the 
Tennessee River in Alabama, for the extraction of nitrogen from the 
air by using water power to develop electricity and thereby combine 
the nitrogen with lime or other products. The need of potash, which 
formerly came almost wholly from the vast beds of Stassfurt in Ger- 
many, has led to a search of the dry parts of the United States and to 
the establishment of plants where potash-bearing brines are treated, 
especially in Nebraska and in the arid states of the Southwest. Large 
amounts of potash have also been discovered in deep-lying ancient 
desert beds of Permian age in Texas where oil wells were being drilled. 

The phosphates, as well as the nitrates and potash, are the basis of 
an active industry. Instead of being obliged to go abroad for supplies, 
however, or to search everywhere for them at home, as in the case of 
nitrates and potash, the United States is easily able to supply phosphates 
for export from the large deposits in the rocks of Tennessee and Florida; 
and also from old bones not large enough for buttons or other manu- 
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factured products. The need of phosphorus in foods was demonstrated 
in Wisconsin by feeding animals with rations deficient in phosphorus. 
It was found that the animals drew the phosphorus they needed from 
their own bones, which, being thus weakened, were no longer able to 
support the body and the animals collapsed. Nor did they recover when 
fed a normal ration. 

In spite of all the activities which depend directly on the fertilizer 
industry, the importance of fertilizers seems to be only in its early stages. 
The demand is constantly increasing, and presents one of the greatest 
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In what ways does this map show the effect of soil and relief? 


problems of modern chemistry and engineering. The supplies of 
phosphate rocks of the United States will last a long time, but those of 
nitrogen and potassium are very limited compared with the probable 
demands of the future. The greatest source of new supplies seems to 
be the air for nitrogen and the water of the ocean and the deposits of old 
salt lakes for potassium. Kelp and other large seaweeds as well as 
marsh grasses are among the best fertilizers, for they store up much 
potash derived from the sea. One of the chief difficulties in getting 
fertilizers from the air and the sea is the vast amount of energy needed 
for evaporation, chemical changes, mechanical transportation, and deep 
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mining. If power were sufficiently abundant and cheap, the supply of 
fertilizers might be indefinitely increased. In this respect, as in many 
others, the problem of increasing the world’s production is closely con- 
nected with the question of power. This is true no matter whether we 
wish to use uncultivated rugged tracts, irrigate the fertile soil of the 
desert, improve the poor soil of humid and tropical regions, or restore 
the exhausted soil of the long-settled parts of the world. 


EXERCISES AND PROBLEMS 


1. Explain the effect of soil and relief on the use of the land. For this purpose 
make a sketch map of an area near your home showing (A) land not used—i.e., in 
swamps, scrub lands, pasture lands, etc., (B) land given over to home sites, (C) sus- 
tenance sites (improved land and pastures), (D) woodlands. Let different students 
do this, if possible, for a city area, a village area, and a rural area. 

2. From soil maps and reports find out as much as possible about the soil of your 
immediate area. 

Find two areas having the same kind of soil; one sloping, another level, and note 
the differences in use and productivity. 

Note any differences in the vegetation of an area of uniform soil and account for 
them by one or more characteristics other than soil composition. 

3. Compare Figs. 8 (corn), 9 (potatoes), 70 (land in crops), 82 (wheat), 92 (veg- 
etables), and 135 (improved land) with Fig. 16 (soil) in order to determine the relation 
between agriculture and soil. Make a list of ten states where you detect a distinct 
excess of some crop in a part marked as having a relatively dark soil compared with 
a part having some other soil. After each state note the names of as many crops 
as possible which show the beneficial effect of dark soils. Supplement the maps 
in this book by those in A Graphic Summary of American Agriculture or Geography 
of the World’s Agriculture. In Figs. 71 (horses), 72 (mules), and 87 (dairy cattle) 
what relationships to Fig. 16 can you detect? In making these comparisons with 
the soil map remember that the larger features of the distribution of most products 
are due to climate and relief more than to soil. Therefore concentrate on features 
where climate and relief cannot produce much effect. 

4. In the list of minerals in Table 26, what fertilizer do you find? Show where 
it is produced by inserting on a map of the world the values as indicated by the 
following symbols: Mi 200 thousand tons, & 100, A&A 40, O 10 or less. How far 
is this fertilizer found in densely populated agricultural countries that have great need 
of it? What three countries are best supplied in proportion to their needs? 

5. Look up nitrate of soda in the encyclopedia or other reference book and find 
how large a percentage of the supply comes from a single country. Since nitrogen 
can profitably be taken from the air only where cheap electric power is available, 
what parts of the United States are likely to supply their own needs for nitrogen 
fertilizers? 

6. Look up potash in the encyclopedia and find what regions have been the great 
producers of potash in the past and how great is their supply. In 1920 the chief 
production of potash salts in tons was as follows: Germany, 11,386,000; France, 
1,061,000; Nebraska, salt lakes, 84,000; California, salt lakes, 43,000; Utah, salt 
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lakes, 41,000; remainder of United States from molasses, cement-mill dust, kelp, 
and all other sources, 17,000, and Abyssinia, 10,000 (estimated). What do you 
conclude as to the extent to which potash is available near the world’s important 
agricultural regions? ° 

7. What do exercises 4, 5, and 6 show as to the availability of phosphates, nitrates, 
and potash, and as to the probability that in the future the farmers of the world will 
have difficulty in getting enough. As to which are the prospects most hopeful? 


CHAPTER VI 
COMBINED EFFECT OF SOIL AND RELIEF 


The Cotton Belt.—It is almost impossible to separate the effects of 
relief from those of soil. Hence in this chapter, although the soil is the 
chief partner in most of our examples, it must be remembered that 
relief also plays an important part. Our purpose is to show how the 
soil, in conjunction with the relief, influences not only the amount and 
kind of production, but the habits, economic welfare, and social condi- 
tion of the inhabitants. 

The Cotton Belt of the United States, especially Alabama, is an 
unusually good example. Alabama, as appears in Map A, Fig. 22, 
comprises two main divisions. In the northeast the physiographic 
provinces numbered 1 to 7 consist of old rocks and have a general trend 
from northeast to southwest. They form a fairly typical cross-section 
of the Appalachian Mountains, with the old Piedmont lowland at their 
eastern base, and the Allegheny Plateau and its Highland Rim (the 
Barrens), on the west. The soils of this division are generally of 
medium quality, except in the rich Tennessee Valley, and large sections 
are quite rugged. 

The other division consists of roughly parallel belts (8 to 17), which 
wrap around the old land just described. These form parts of the 
Atlantic coastal plain, which begins in Long Island, continues down the 
Atlantic Coast, swings around the southern end of the Appalachians 
and finally reaches Texas. Its belts, because of differences in the com- 
position and texture of the rocks, and in the length of time that they 
have been exposed to erosion, differ considerably in both soil and relief. 
The Central Pine Belts (Nos. 8 and 9), for example, consist largely of 
non-calcareous strata, and form a moderately hilly country whose 
comparatively poor soil causes pines to be especially abundant. 

Next comes the Black Belt, or central prairie region (No. 10), the 
most sharply defined division of the coastal plain. Its contrast to its 
neighbors is the point that chiefly concerns us. It owes its existence 
to the so-called Selma chalk or rotten limestone. The topography is 
gently undulating, so that practically all parts can be cultivated. Its 
“ Black Waxy ” soil, a gray clay with some sandy loam, is very fertile. 
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Note.—The figures indicate data for individual counties. Where no figures appear the activity 
is either absent or too small to be recorded. The position of Birmingham, Montgomery, and 
Mobile is indicated on practically every map. Map (C) shows all the larger towns. 

A. Physical regions, adapted from R. M. Harper. B. White farmers per square mile, 1920. C. 
Percentage of negroes, 1910. D. White farmers per 100 colored farmers, 1920. E. Percentage of 
total area in cotton, 1909. F. Percentage of improved land in cotton among colored farmers, 1909. 
G. Bales of cotton per acre raised by white farmers, 1909. Asterisks indicate counties where 
colored farmers raise more than white farmers per acre. H. Bales of cotton per acre on colored 
farms, 1909. I, Percentage of negro farm homes owned free of mortgage, 1919, 
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J. Rate of interest on farm mortgages, 1920. Kx. Value of white farm buildings, 1910. L. Value 
of colored farm buildings, 1910. M. Ratio between value of white and colored farm buildings, 1909. 
N. Percentage of white illiteracy among persons over 10 years of age, 1920. O. Percentage of 
negro illiteracy among persons over 10 years of age, 1920. P. Change in cotton area, 1909-1919, 
expressed as percentage of total area of counties. Q. Percentage of gain or loss in population, 1910- 
1920. RK, Votes for Democratic candidate (Cass) per vote for Whig candidate (Taylor), 1848. 
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Often it is dark in color; this fact, rather than the presence of Negroes, 
has given rise to the name Black Belt. South of the Black Belt, the 
level Post-Oak Flatwoods (No. 12) with their stiff clayey soil, are too 
narrow to have an appreciable effect upon the maps which we shall 
soon discuss. The hilly Blue Marl region, No. 11, has much good soil, 
but is not so fertile as the Black Belt. 

The Red Hills (13 and 14), on the other hand, are broad enough to 
be quite important. Their reddish sandy loam is fertile, especially in 
the west, where agriculture thrives in spite of hills which sometimes rise 
two hundred feet above the general level. On the other hand, the 
Lime Hills (15) are not so good, and the southern Pine Hills (17) have 
a poor, sandy soil. Thus in a broad way Alabama has moderate soils 
in the northeastern old-land, aside from the Tennessee Valley; poor 
soils in the Central Pine Belt; remarkably fertile soils in the Black 
Belt; and finally poor soils in the far south. 

The Black Belt and the Distribution of Population Map B, Fig. 22, 
shows that in the Black Belt, where both soil and relief combine to 
favor agriculture, there is less than one white farmer per square mile. 
On the other hand, in the rugged plateau sections of the north and on 
the poor soils of the southeast, there are five to nine white farmers per 
square mile. Moreover, in the Black Belt the rural population of all 
kinds, both white and colored, averages less than in most of the other 
parts of the state. Now contrast the distribution of white farmers 
with the percentage of Negro population (Map C). The two maps 
are almost the reverse of one another. This same fact is still more 
forcibly illustrated in Map D showing the number of white farmers 
per 100 Negro farmers. The numbers range all the way from 12 in the 
heart of the Black Belt to 26,050 in parts of the plateau northwest of 
Birmingham. The contrast between the Black Belt and the plateau 
is not unique, for similar conditions prevail in many other places, such 
as the fertile Blue Grass region and the Kentucky mountains. In 
Fig. 22, notice how often the rich Tennessee Valley and even the 
Coosa Valley, southwest of Birmingham, reflect on a small scale the 
same kind of conditions that prevail in the Black Belt. 

The contrasts illustrated in Maps B, C, and D bring out a very 
significant geographical principle: All over the South, the density of 
the rural white population tends to be low, and the percentage of 
negroes high, wherever the soil and relief are especially favorable. 

Soil and Cotton in Alabama.—In 1909, when cotton culture was at 
its height, a quarter of the total area of the Black Belt was generally 
devoted to cotton (Map E, Fig. 22). The percentages of the land 
devoted to this crop by the whites and the Negroes differed greatly. 
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The whites had learned not to devote more than about a third of their 
improved land to cotton, even in the Black Belt. The colored people, 
on the other hand (Map F), almost nowhere in Alabama devoted less 
than a third of the land to cotton, and in the fertile Black Belt about 
two-thirds. They were “‘ one-crop ” farmers with a vengeance, a fact 
whose significance will be discussed later. Curiously enough, the yield 
of cotton per acre in the fertile Black Belt, on the farms of both whites 
and Negroes, is relatively small (Maps G and H). The white farmers, 
to be sure, raise over 30 per cent more cotton per acre than do their 
colored neighbors, but this has little to do with the soil. In the Black 
Belt not only is the soil quite uniform, but the majority of the white 
owners who have the best land rent it to colored farmers. Thus the 
difference in yield must be due in large measure to differences in the 
methods of cultivation. The colored people of the Black Belt raise 
much more cotton per acre when working under white supervision than 
when working independently on almost the same kind of land. But 
under no circumstances do they raise anywhere near so much per acre 
as do either the colored or white farmers who use the poorer soils. In 
Alabama, as in many other parts of the world, the best soil often 
produces the poorest crops because it is carelessly cultivated. 

The Black Belt and the Prosperity of Races.—The fertile soil of the 
Black Belt differentiates that region from its neighbors not only in the 
character of the population and the kind and amount of crops, but in 
practically every other phase of human life. For example, Map I 
shows the percentage of the homes of colored farmers owned, and free 
from mortgages. The Black Belt stands out conspicuously as an area 
where less than 5 per cent of the colored people own their homes free 
from mortgages. Less than 10 per cent own their homes at all. In 
other words about 90 per cent of the colored farmers are tenants on 
land belonging to the prosperous white quarter of the population. 
Although the people whose farms are mortgaged in the Black Belt pay 
a high rate of interest, they pay less (Map J) than do those in any other 
part of Alabama except around Mobile, presumably because their 
fertile land finds ready sale. In many other states, such as Iowa, 
mortgages on good farm land pay lower rates of interest than those on 
poor land. This is generally true, regardless of whether the rural 
population is increasing or decreasing. 

Maps K and L, showing the value of farm buildings in 1910,* bring 
out the fact that the fertility of the Black Belt tends to emphasize the 
economic difference between the white and colored races. Buildings 
are better than land as a measure of relative prosperity, for their value 


* Latest year for which data by races for individual counties are available. 
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depends mainly on the cost of erecting them, whereas that of land is 
greatly influenced by proximity to cities, and lines of communication. 
In spite of the small yield per acre, the white farmers of the Black Belt 
(Map K), with their big farms, are by all odds the most prosperous in 
Alabama, except those near Mobile and Birmingham. Their houses 
and barns, on an average, are worth about three times as much as those 
of the white farmers in either the northern portion of the state, aside 
from Birmingham, or in the southeastern section among the eastern 
red hills and the sandy pine ridges. This remarkable contrast is 
evidently associated with the character of the soil. Among the colored 
people (Map L) exactly the opposite prevails. In much of the Black 
Belt the farm buildings of the colored people had an average value of 
scarcely $100 according to the census rating of 1910. Even in the best 
parts of the state, near Birmingham, the average figure is less than $300. 
How true this is and how markedly the contrast between the two races 
is accentuated on the fertile soil of the Black Belt appears in Map M, 
showing the ratio between the value of the buildings of the white farmers 
and the colored. In northern and southern Alabama the white farmer’s 
buildings are generally worth not much more than twice as much as 
those of his colored neighbors. In the Black Belt they are worth any- 
where from five to nine times as much. The belt of soil where the white 
farmers are most prosperous is the very area where the colored farmers 
are least prosperous. 

This remarkable contrast is not a purely local phenomenon; it 
illustrates a great geographical principle. Where the natural condi- 
tions are especially favorable, the contrasts between the more competent 
and the less competent parts of the population tend to become accen- 
tuated. This is true in other parts of the Cotton Belt, and likewise 
in our great cities, and in one country compared with another. 

The Soil, Education, and Leadership.—The effect of the soil upon 
the distribution of human characteristics appears in another way in 
Maps N and O. The white people of the Black Belt are distinctly less 
illiterate than those of any other part of the state. Not even in Bir- 
mingham and Mobile is there so good a showing as in four counties of 
the Black Belt. On the other hand, in the northeastern and south- 
eastern parts of the state where the percentage of colored people 
(Map C) is small, the degree of illiteracy among the whites is large. 
Illiteracy among the whites of the South is often ascribed to the retard- 
ing influence of Negroes. Neither Alabama nor the other southern 
states support this idea, for where Negroes are most numerous the 
white people are the best educated. The same fact is shown by the 
number of college students. In proportion to the white population, 
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the counties of the Black Belt stand overwhelmingly ahead of the rest 
of the state in this respect. They stand equally high in the production 
of leaders. The Black Belt counties have furnished far more than 
their proportional share of senators, governors, judges, and leaders in 
other lines. Who’s Who for 1924-25 contains approximately one 
representative for every 985 native whites in Montgomery County, 
one for 4320 in the other nine counties of the Black Belt, one for 12,310 
in the 19 Alabama counties south of the Black Belt, and only one for 
13,600 in the populous part of the state to the north. 

In education, as in other respects, the Black Belt tends to accentuate 
opposite qualities among white people and colored. According to 
Map O the Negroes of the Black Belt are astonishingly illiterate. 
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Fig. 23.—Migration of the Boll Weevil. 


Practically everywhere, more than 30 per cent of the colored people 
over ten years of age were recorded as illiterate in 1920, while in some 
counties the percentage rose to 40. 

The Soil and Migrations.—The soil is a potent factor in determining 
what kind of people remain at home and what kind move away. One 
of the indirect ways in which it accomplishes this is illustrated in 
Map P. Between 1909 and 1919 the percentage of improved land 
devoted to cotton in Montgomery County, for example, fell 21.1 per 
cent, that is, from 33.6 of the total, to 12.5. This interval coincides 
almost exactly with the march of the boll weevil across Alabama 
(Fig. 23). In 1909 the weevil had barely appeared near Mobile; in 
1919 it had just completed its course across the state. The decline in 
cotton acreage occurred in spite of the fact that average prices of 29, 
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30 and then 38 cents per pound for the cotton crops of 1917, 1918, and 
1919 furnished an unusual incentive to raise as much as possible. In 
northern Alabama, where the boll weevil was just arriving, the farmers 
responded to this stimulus by putting more land under cotton in 1919 
than in 1909. In the far Southwest, which had become adjusted to 
the boll weevil, the farmers of Mobile County more than doubled their 
cotton production, although even then it was insignificant. In the 
Black Belt, however, the boll weevil had done such terrible damage 
that, even under the stimulus of the highest prices since the Civil War, 
the farmers devoted only half, or in some cases not much more than a 
third as much land to cotton in 1919 as in 1909. In other words, 
because their soil is so favorable to cotton they suffered a really tragic 
disaster through the coming of the boll weevil. If they had depended 
on more crops they would have suffered less. It was the colored 
people who mainly suffered, for in 1909 the whites were already prac- 
ticing a fairly diversified type of agriculture. 

Map Q shows how the soil, through its effect on the distribution of 
cotton, Negroes, and weevils, caused the effect of the war-time demand 
for labor to be especially potent in causing migration from the Black 
Belt. Between 1910 and 1920 the northern and southern parts of 
Alabama experienced an important increase in population, ranging up 
to 37 per cent in Jefferson County, containing Birmingham, and 24 per 
cent in Mobile County. The Black Belt, however, experienced an 
equally systematic diminution amounting to 20 per cent in some 
counties. This represents mainly the exodus of Negroes. The boll 
weevil injured their chances of prosperity at home, and the early stages 
of the World War temporarily reduced the price of cotton so that 
those who had depended most fully on cotton were in despair. At the 
same time the pressure of war-time manufacturing and the consequent 
high wages offered strong inducements for migration. Some went to 
the industrial cities of Alabama itself, and many as far north as Chicago. 
Thus the Black Belt was drained of many of its more energetic and 
ambitious young Negroes. 

How a Fertile Soil is Related to Prosperity and Poverty.—The soil, 
like the relief of the lands, causes one region to differ from another, 
partly through its direct effect in favoring one crop or industry and 
handicapping another, and partly in indirect ways such as the natural 
selection whereby persons of special types are led to migrate into a 
region or away from it. In Alabama the fertile soil of the Black Belt 
seems to have led to the present peculiar distribution of crops, produc- 
tivity, races, and human characteristics, approximately as follows: 
When the first white settlers arrived in the South, they soon found the 
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Black Belt especially fertile. Consequently it was rapidly settled by 
energetic people who pushed in from the seacoast and from Virginia. 
In later times, even after all the land was occupied, energetic and far- 
sighted farmers who had saved money in other parts of the state bought 
land in the Black Belt. Prices were high, but the land gave rich 
returns. Thus an uncommonly competent type of white farmer or 
planter became dominant in the Black Belt. But the climate made 
it difficult for white men to work in the fields. Therefore African 
slaves were imported. Their labor was particularly desirable and 
profitable where the soil was rich. Moreover, the planters of the 
Black Belt were so prosperous that they could afford to buy slaves. 
The invention of the cotton gin made it especially desirable to cultivate 
as much cotton as possible. Hence, even while the white population 
was still sparse, many Negroes were brought in. The result was a 
population consisting of a small number of competent and prosperous 
white planters and a huge proportion of relatively incompetent Negro 
slaves. Although new white settlers continued to start farms and work 
them with their own hands in the parts of Alabama where the land is 
relatively poor, especially after the Civil War, very few came to the 
Black Belt. It was already well occupied, land was expensive, and 
the white farmers did not want to compete with Negroes. Thus the 
old white families have been left almost unmixed in the Black Belt, 
and retain their leadership to an uncommon degree. One interesting 
fact about them is their political conservatism. Almost up to the 
opening of the Civil War they clung to the Whig party, whereas the 
poorer white people of the rest of Alabama tended to swing to the 
Democrats, as appears in Map R. 

The effect of the Black Belt on Negro migrations was the reverse of 
the effect on the movements of the whites. The tendency has been 
for the better Negroes to be excluded from the Black Belt or else to 
move away. Previous to the Civil War, planters in the northern 
slave states often raised slaves for sale in the southern cotton-raising 
districts, but the best slaves were rarely ‘“ sold south.’ It was gen- 
erally the stupid, disagreeable, or otherwise unfit who were thus sold. 
The cotton planters in the Black Belt could afford to buy such slaves 
because the work required of them demanded merely brute strength, 
ability to endure the sun, and a minimum of intelligence. On the 
other hand, if an especially intelligent and faithful slave in the Black 
Belt was able to purchase his freedom or persuade his master to free 
him, he did not settle in the Black Belt. Land was too expensive, even 
if anyone had been willing to sell to a Negro. Therefore he went to 
the poorer lands, either southwest into the sand hills, or northwest to 
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the rugged areas. In these later days, now that the slaves are free, it 
is still the more able and energetic negroes who tend to go away from 
the Black Belt. Moreover, where the proportion of colored people is 
so large, they have little opportunity to learn through contact with the 
whites. Thus the net result of the fertility of the Black Belt has been 
to give it a small population of unusually competent white people and 
a large population of incompetent colored people. In spite of the twin 
disasters of the Civil War and the boll weevil, this contrast still persists 
and permeates the whole economic, social, and political system. 

Other Examples of Soils, Migration, and Selection——Conditions 
like those of the Black Belt produce similar results all over the world. 
In Connecticut and Massachusetts the fertile tobacco soils of the 
Connecticut Valley 3 
early attracted set- JOKE 
tlers from the eastern i \ NY Uf, Ui, 
coast. In later times i 
the farmers of that 
region became highly 
prosperous and were 
leaders in education. 
The Springfield Re- 
publican, famous as 
a local newspaper 
with a nation-wide 


circulation, Web- Fig. 24.—Value of Farm Land per Acre in Iowa by 
ster’s Dictionary, Counties, 1920. 
and a group of col- Dots indicate cities. 


leges including 
Amherst, Trinity, Wesleyan, Smith, and Mt. Holyoke together with 
other higher institutions of learning, illustrate the character of the region. 
But today the old families have largely ceased to farm the land, and 
in many cases a less competent type of foreign tenant is coming in. 

The Imperial Valley of Southern California presents similar con- 
ditions. The desert land, irrigated by the Colorado River, is marvel- 
ously fertile, but the work on the farms is hard, for the climate is very 
hot. If a white settler succeeds, as he readily can, provided he is 
intelligent and industrious, he is apt either to employ Mexicans for 
the hard work, or to give up running the farm and retire to the cool 
California coast while his farm is carried on by tenants. 

Soils and Social Conditions in Iowa.—The systematic way in which 
good soils promote tenancy and thereby divide society into land- 
owners and tenants is astonishing. Iowa is generally considered one 
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of the most uniform states in the union, both physiographically and in 
the social and economic conditions of its people. Nevertheless, its 
soil varies considerably in fertility and hence in value, as appears in 
Fig. 24. Its people vary similarly, as shown by the following table 
where the counties are grouped according to the average value of the 
farm land per acre. The presence of cities does not appreciably influ- 
ence this table, for in the counties which contain the twenty largest 
cities, the value of the land shows a great range, while its average, 
$200, is almost identical with that of all the farm land in the state. 


LAND VALUES, FARM TENANCY, FARMERS’ BIRTHPLACES, AND 
ILLITERACY IN IOWA, 1920 


A B C D E F G 
PERCENTAGE OF 
ILLirpERAcY AMONG 
Avers é Persons Ov 
Wie Se Average Nanaber Percentage Percentage ERSONS Over 10 
prey Value of of of Farms | of Native YEARS OF AGE 
~ \Farm Land : Worked White 
per Acre Counties 
per Acre by Owners | Farmers af: t 
Native Foreign 
Whites Born 
$87-150 $122 20 68.5 90.4 0.63 6.22 
151-175 165 16 59.4 84.5 0.49 4.13 
176-200 190 15 57.5 88.8 0.42 4.72 
201-225 214 15 52.7 83.4 0.37 4.04 
226-250 238 15 52.3 82.4 0.44 4.03 
251-310 275 16 47.0 76.5 0.29 2.90 


Column D shows that where the value of the land is least (Col. B), 
which generally means where the soil is poorest, 68.5 per cent of the 
farms are worked by their owners; on the best land only 47.0 are thus 
worked, while over half are in the hands of tenants. In the same way, 
where the land is poor, it is worked by native white farmers almost 
exclusively, Just as in Alabama, the percentage in Col. E being 90.4. 
But where the land is of very high quality only 76.5 of the farmers 
are native whites, the remaining quarter being mostly foreign-born. 
The farmers on the good land, no matter whether they were born in 
the United States or elsewhere, are better educated than those on the 
poor land, the percentage of illiteracy in the sixteen counties where the 
land is worth over $250 per acre being less than half as great as in 
the twenty where it is worth less than $150. In Iowa as in Alabama, the 


COMBINED EFFECT OF SOIL AND RELIEF ts: 


character of the soil apparently has a good deal to do with the char- 
acter and progress of the people. 

‘ Ohio’s Soil and Progress.—The existence of similar effects of soil 
and relief in Ohio is illustrated in Figs. 25 and 26. Fig. 25 shows the 
average value of the farm land per acre. The poorest lands, worth 
only $20 to $30, lie in the southeast where the edge of the Allegheny 
plateau gives rise to conditions which mildly reflect those of the 
Kentucky Mountains. Farther northwest the level land is much 


Fig. 25.—Value of Farm Land per Acre in Ohio, 1920. 


more productive, the average value per acre rising above $150 in a 
number of counties. The map of farm tenancy, Fig. 26, displays 
corresponding areas; its heavily shaded parts indicate that the farms 
are worked by owners in the east, especially the southeast, in the very 
places where the land is poorest. On the other hand, in the south 
central part, where the land is best, light shading in Fig. 26 indicates 
that many of the farms, more than half in two counties, are worked by 
tenants. 

In Fig. 27, this relation between tenancy and the value of the land 
is illustrated by another method. The figures at the top indicate the 
value of the land per acre; those at the left the percentage of tenancy. 
Each dot represents one of the counties of Ohio. Thus the left-hand 
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dot stands for Vinton County in the far southeast where the land is 
worth only $17 per acre, and where 84 per cent of the farms are worked 


NGS 


Fic. 26.—Percentage of Farms Operated by Owners in Ohio, 1920. 
This is also a map of tenancy, the heavily shaded area being regions where the percentage of tenancy 
is high. 


Value per Acre 
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Fie. 27.—Dot Chart of Value of Farm Land per Acre Compared with Percentage of 
Farms Operated by Owners and Tenants in Ohio. 


Each dot indicates a county. Some of the more extreme counties are indicated by name. Note 
that the two counties on the right which fall farthest outside the oval line are urban. 


by their owners. The right-hand dot stands for Cuyahoga County, 
where Cleveland is located. Its farm land is worth $232 per acre, the 
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price being greatly raised by the proximity of the great city. Approxi- 
mately 74 per cent of its farms are run by their owners. If two condi- 
tions are so related that they vary exactly together, or in exactly 
opposite fashion, the dots in such a chart will fall in a slanting line. 
If they are closely related, but are subject to variations for other reasons, 
the dots will fall within a more or less elliptical area. That is what 
happens in Fig. 27. All but four counties fall within the area indicated 
by the dotted line, which means that the connection between the value 
of the land and the degree of tenancy is close. The farms in the three 
counties which stand outside the dotted line on the right are worked 
by their owners in much larger numbers than would be expected. The 
reason for their exceptional character is obvious: the high value of their 
land does not depend upon its fertility nearly so much as upon the fact 
that Cuyahoga and Lake Counties le near Cleveland, and Lucas 
County near Toledo. 

In Ohio, as in Iowa, Alabama, and almost every other state, there 
appears to be a close relationship between the value of the land and 
the degree of progress so far as that is represented by ability to read 
and write. This is illustrated in Fig. 28, where the people of Ohio are 
divided into five rural groups according to the value of the farm land 
per acre, and into three urban groups according to the size of the com- 
munities in which they dwell. The degree of illiteracy among native 
whites is indicated by the lighter shading. It is high (2.7) in the 
counties where the farm land, by reason of soil and topography, is 
worth less than $40 per acre. It is medium (about 1.0) among the 
rural people who live on the better lands and in small towns of less than 
10,000 people; in the great cities it falls to only 0.5. 

The high illiteracy among the native whites on the poorer farm 
lands is not due, as is often supposed, to the sparsity of the rural popu- 
lation, for the differences in this respect are insignificant as appears in 
the last column of Fig. 28. Except for a few counties near large cities, 
the rural population of Ohio averages close to 50 per square mile 
regardless of what the farm land is worth. On the other hand, the 
illiteracy on the poorer land is doubtless due, in part at least, to scanty 
opportunities. Because the land is poor, unproductive, and sometimes 
rugged, the farmers cannot afford good schools, good roads, books, 
magazines, and other means of progress. But this does not explain 
why the percentage of illiteracy among the foreign-born (17.7), as well 
as among the native whites, is much higher on the poor lands than 
anywhere else. This seems to mean that in Ohio, just as in Kentucky, 
Alabama, and Iowa, the relatively illiterate and perhaps less competent 
type of adult newcomer tends to settle in the regions where the land is 
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least valuable. A relatively well-educated type, on the contrary, tends 
to settle on the better lands, while a type not quite so well educated 
goes to the cities. Since a similar relation prevails in many other 
places, we infer that the character of the land has much to do with 
picking out one type of person to dwell in one region and another 
elsewhere. 

Soil Fertility and Social Organization in the Old World.— Examples 
of the way in which a fertile soil fosters the division of society into a 
small, rich, powerful group of land-owning capitalists, and a large, 
poor, and uninfluential group of peasant tenants might be cited from 
Germany, Rumania, Russia, China, or almost any other country of the 
Old World. “Green England” is a good example. It is the fertile 


Average 
Density 
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Percentage of Illiteracy Native Foreign Square 
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Value of Farm Land, $40 or less {777i IE 82.1 17.7 = 4947 
g 
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(Towns of 2500 to 10,000 Population (7 uray 0.9 614.6 
ne 
£3 )Towns of 10,000 to 25,000 Population ype A BE 
” Blots of over 25,00 Population petit ee! 


Fig. 28.—Illiteracy in Ohio, 1920, Compared with Value of Farm Land and Size 
of Towns. 


Shading indicates percentage of illiteracy among persons over 10 years of age; light =native whites; 
dark = foreign born. 


southeastern part of the country, where agriculture was long practically 
the only industry and is still important. There, till recently, lived the 
richest land owners, the main bulwark of the British aristocracy which 
has given England the larger portion of its leaders. Around them, as 
tenants on their broad fields, live the typical English peasantry. 
“ Black England,” on the contrary, is the coal-mining highlands where 
manufacturing is now dominant in cities like Birmingham. It illus- 
trates the way in which the less fertile lands, including those that ae 
more rugged as well as those with poorer soil, tend to become the 
homes of a type of people intermediate between the land owners and 
the peasants. Before coal began to be used in large quantities for 
manufacturing, these people of the poorer lands did not rival the 
lowland aristocracy in achievement, but they stood well above the 
simple and relatively ineffective peasants of the lowlands. All over 
the world the conditions described above seem to tend to cause an 
aristocratic organization of society to prevail more or less completely 
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where the soil is especially fertile, whereas a democratic organization 
is more common where the annakiace of agriculture are less favorable. 
How far all these differences are due to inborn contrasts in the abilities 
of the different types of people, and how far to their opportunities, no 
one yet knows, but both factors doubtless play a part. 


EXERCISES AND PROBLEMS 


1. Study the effect of the soil on the prosperity of Illinois. The 1920 Census 
shows the following differences between the areas marked A and B in Fig. 29. 


pet Geno Yield per Animals per Value per 
ee Acre, 1919 Farm Head 
Land in 
A B A B A B A B 
Corn. 41.3 | 33.5 | 41 DEL orses ete S27) AMOR | ye 
Whoa te Acre, 10.3 | 21.3 19 12 Beef cattle..... 5.0 B29)| Gv 51 
Barleys eeu er. On Onl 23 14 Dairy cattle 6.2 4.8] 64 59 
yen ce cee eee Or 3.0 13 8 SWINE ss ero ene ovis 20.8 9:7| 20 13 
Hay and forage...| 4.6; 16.8 LS ZO} SSR66p sty woes Ded Digk 13 113 
Potatoes ..-.- ++: Ol ee Ontialincs6 63 le Chickens....... shire || ie 1 0.9 
A B 
(iD) IDs, OF Liumll eto WENN. ooo asda donacounonbeoor 31 35 
(2) Percentage of Foreign-born Farmers................ 9 3 
()bPercentare ofUrbant Population etm mesa 32 19 
(@yeAv.erace, Vialuerotstarmcieer stress tei eee se $60,000 $9,640 
(5) Bercentageiolslenancyeee41teserie se ere ces oe 57 29 
(6) Percentage of Illiteracy, Native White............... 0.9 153 
(7) Rate of interest on Farm Mortgages................ 5.4 Bond) 
(8) Total Mileage of Railways per 1000 sq. miles......... 204 137 
(9) Percentage of Persons 7-13 yrs. of age in school...... 94.5 94.4 
(10) Percentage of Persons 18-20 yrs. of age in school..... Test) De? 
(11) Persons in Who’s Who per 100,000 population........ 4478 || 4.4 


Make a table showing the percentages by which region A surpasses or falls short 
of region B, using negative signs for disadvantages. To what extent are the differ- 
ences due to climate? soil? relief? purely human factors? How does Fig. 29, 
showing yield of corn per acre, help you to judge of the relative importance of soil 
versus relief, climate and human effort in causing local differences in the prosperity 
of the farmers? How are you helped by the following facts? 

Tuscola lies at an altitude of 653 feet in Douglas County in the southeastern part 
of the area marked A in Fig. 29. The average value of the farms of that county in 
1920 was $53,400 and of farm land $316 per acre. Casey lies at an altitude of 648 feet 
in Clark County in the northeastern part of the area marked B in Fig. 29. The 
average value per farm in that county is $9900 and the value per acre $78. These 
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two places lie less than 40 miles apart. Their rainfall during the growing season is 
as follows: 
April May June July Aug. Sept. Totals 


\ Was 


Life 


GY 


Fic. 29.—Average Yield of Corn per Acre in Illinois, 1915-1924. State Average, 35. 


2. Select the 10 counties having the highest average values of farms or of farm 
land per acre in your own state, and the 10 having the lowest values and compare 
the two sets of counties in the way that the counties of Illinois are compared in Ex. 1 
(See U. S. Census volumes on Agriculture by States.) “nl 

3. Make maps like Figs. 12, 24, 25, 26, and 29 for your own state using the 
data and maps given in the census. Discuss the relation of your maps to bil and relief, 


CHAPTER VII 
INHERITANCE, SELECTION, AND PRODUCTIVITY 


The Magnitude of Differences in Production.—In all phases of the 
business of life the character of the people is quite as important as the 
physical environment. The amount accomplished by the average 
person varies enormously from region to region. In Japan the average 
coal miner gets out 1400 pounds of coal per day, in the United States 
8800. In Shanghai, where Chinese labor is at its best, it frequently 
takes a carpenter and a boy a day to put a lock on a door, and then it is 
not well fitted. In America, with a rabbeting machine, an ordinary 
carpenter puts on a dozen locks. Even with a chisel and hammer, 
much like the Chinese tools, an average American carpenter can fit 
5 or 6 locks in a day. Again, in Shanghai, a mason usually lays only 
about 300 bricks in an eight-hour day; in the northern United States, 
with almost the same tools, and with similar plain work without cor- 
nices and other difficulties he is expected to lay 1500. This does not 
mean that the American mason makes five times as many movements 
as the Chinese. He may make only 50 per cent more movements. He 
accomplishes far more because his work is well planned. His bricks 
and mortar are placed exactly where he wants them; he puts on the 
right amount of mortar at each stroke; his bricks are all of the same 
size and quality; the board on which he sits can be raised or lowered 
in a minute or two. In China little attention is paid to any of these 
items, and a vast amount of time is wasted. 

This same type of difference has already been illustrated in Fig. 2, 
page 13, where we saw that the annual production of the average 
farmer in Jamaica, for example, is worth scarcely one-thirtieth as much 
as that of the New Zealand farmer, even when both are reckoned at 
American prices. Similar, but even greater differences would appear 
if we were to tabulate the value added by manufacturing. In New 
Guinea and the Amazon Basin, the manufacturing of the natives 
consists merely of spasmodic work in making clothes, simple tools, and 
the like, whereas in Switzerland and Michigan it consists of steady 
work six days a week in big factories with the help of a great array of 
complex machines. 

79 


80 GEOGRAPHIC FACTORS AND PRINCIPLES 


Reasons for Differences in Human Productivity—(1) Inheritance. 
—We have seen that relief, soils, and climate are all responsible for 
differences in productivity. Nevertheless, they explain only a part of 
the contrasts that stand out so clearly in Fig. 2. Other factors also 
enter into the problem. Among these are (1) inheritance, (2) health, 
and (3) culture, or stage of civilization. In proportion to their 
numbers, the hundred thousand Parsees, who live near Bombay, are 
generally agreed to be the most competent of the so-called racial 
groups of India, aside from the British. They are largely merchants, 
and carry on enterprises of a magnitude and quality which we proudly 
call “‘ European ” or ‘“‘American.’’ The Parsees are distinguished not 
only in business, but in social customs, philanthropy, education, 
politics, and religion. A Parsee merchant who had migrated to 
Hongkong, for example, gave the money to found Hongkong Uni- 
versity. Even if we omit higher considerations, the activities of the 
Parsees tend strongly to increase productivity and commerce, improve 
transportation, and foster new kinds of industries. 

The unusual ability and influence of the Parsees are sometimes 
ascribed to their culture, that is, their religion, social customs, educa- 
tion, and general mode of life. This is correct, but only people of 
uncommonly high innate ability could develop and maintain this 
culture in the face of extreme difficulties. History shows clearly how 
the Parsees came to possess such ability. As their name implies, they 
are Persians. In the seventh and eighth centuries A.D., during a period 
of invasion and conquest, the Persian Zoroastrians were forced to 
accept Mohammedanism. But a few of the most strong-minded, 
competent, and persistent “abandoned their houses, gardens, and 
palaces for the sake of their religion,’”’ as the ancient chronicle puts it. 
After a century of wandering and persecution the surviving remnant 
finally established themselves in Bombay, partly no doubt, because the 
good harbor offered facilities for trade, and partly perhaps because a 
trading town was more likely than others to be hospitable to strangers. 
The rigid caste system of India has to this day kept them absolutely 
separate from the surrounding people, and thus they have retained their 
original inheritance of persistence and ability almost unimpaired. For 
our purposes, the significant fact is that migration and natural selection 
concentrated in one small area a group of uncommonly competent 
and hence productive people, and social isolation has allowed their 
peculiar racial characteristics to persist more than a thousand 
years. 

The Persistence of a Selected Inheritance in Iceland.—The Icelanders 
illustrate the same principle as the Parsees, except that their isolation 
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is physical rather than social. Lord Bryce, perhaps the most famous 
British ambassador to America, considered the Icelandic sagas the 
most wonderful and extensive of all primitive literatures aside from 
that of Greece. They were written nearly a thousand years ago, in a 
country so cold that practically the only food crop for man is potatoes— 
about one bushel per inhabitant. The crops of real importance are 
hay with which to feed great numbers of sheep and a smaller num- 
ber of horses and cattle through the long, snowy winter, and fish, for 
many of the farmers are also fishermen. In fact fish are worth about 
twice as much as the products of agriculture. On the basis of Table A, 
the Icelandic farmers, from their domestic animals and fish alone, get 
products worth nearly $1250 per family ($247 per capita). Thus, in 
spite of a tremendous climatic handicap, the Icelanders get twice as 
much as the Japanese or Austrians, more than three times as much as 
the Portuguese, and four times as much as the people of Java and 
Ceylon with their abundant rain and favorable temperature at all 
seasons. 

The Icelanders still maintain exceptionally high intellectual and 
cultural standards. Although numbering less than one hundred 
thousand, they have a university and many other advanced schools, 
as well as numerous and active religious, philanthropic and scientific 
societies. Illiteracy is almost unknown. The death rate is lower than 
in France, Germany, or Switzerland, and is being steadily reduced. 
Among the eminent persons mentioned in the Encyclopedia Britannica 
and born since 1600, Iceland, in proportion to its population, has a 
much larger percentage than any other country except Scotland and 
England. All this means that in spite of a harsh environment Iceland 
has for a thousand years maintained its place in the front rank of 
civilization. 

The explanation appears to be the same as among the Parsees. 
The original Icelanders were a highly selected group who left their 
homes, chiefly in Norway, because they would not submit to injustice. 
They migrated to a new and relatively uninviting land rather than yield 
their ancient rights, or become Viking raiders like others of their country- 
men. From that time to this, practically no new blood has come to 
Iceland. Moreover, the dangers attendant on fishing and on caring 
for sheep among the foggy mountains, moors, and marshes cause the 
death rate among the young men to be very high. This apparently 
tends to weed out those who are either physically weak or mentally 
dull. Thus the Icelanders were not only a highly selected and most 
able group at first, but their isolation and harsh environment have 
enabled them to retain those same qualities for a thousand years. 
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The Effect of Selective Migration on Production in Hawati.—Hawaii 
presents a more recent example of the same type. Many of the first 
white settlers were missionaries who remained after the native Hawai- 
ians had become Christians. They remained partly because Hawaii 
has a delightful climate, far better than that of most regions in so low a 
latitude, and partly because of its strategic commercial position and 
agricultural possibilities. These same conditions attracted other 
Americans, chiefly merchants, but the remoteness of the islands largely 
prevented any except successful men with a more or less adventurous 
and enterprising disposition from bringing their wives and establishing 
themselves permanently. Moreover, unless the wives had an even 
greater share of the pioneer qualities than their husbands, they rarely 
consented to migrate so far. Thus the early American families, as 
distinguished from the floating population, possessed unusual ability 
and character, and seem to have transmitted these qualities to their 
descendants. Under their leadership Hawaii has progressed more 
rapidly than almost any other region within the tropics. The average 
annual production per family of farmers (Fig. 2) now amounts to 
nearly $4000, or almost as much as in Australia and Illinois. Part of 
this may be due to the immigration of hard-working Chinese, Japanese, 
and other laborers; but if we omit the sugar and coffee produced on 
plantations run by Americans, the average production per farm family 
falls almost to the level of other tropical countries. The unusual innate 
ability of a comparatively small number of Americans seems to be 
one of the main reasons why Hawau is not only marvelously pro- 
ductive, but is the most advanced tropical region in practically every 
respect. 

Migration and Selection in China.—China illustrates the fact that 
the selection and migration of definite types of people, whose char- 
acteristics are inherited by later generations, may hinder as well as 
help a community. Near Peking, certain poor villages do not raise 
enough to support themselves even in normal years, and must eke out 
their living by begging. During a recent famine American relief 
workers concluded that most of these villagers are mentally subnormal. 
The explanation seems to be that for generations the brighter, more 
progressive Chinese have moved away from the villages, especially 
during the frequent and terrible famines. The duller, stupider ones, 
on the contrary, have remained behind, partly through lack of initiative, 
and partly because in the cities or elsewhere they are not able to com- 
pete with the multitudes of other people who are seeking work. Thus 
migration and natural selection have apparently removed from these 
villages most of the abler people. The great bulk of those who remain 
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appear to be born with an inheritance of stupidity and apathy, and to 
grow more incompetent because they are constantly undernourished, 
and have little opportunity for profitable instruction. 

From this same general part of China great numbers of the more 
enterprising Chinese have in recent generations migrated to Manchuria, 
where much unoccupied land was available. If the first generation is 
successful in southern Manchuria, the most enterprising and energetic 
of the second generation are likely to move farther north, and the third 
generation still farther. As a result, northern Manchuria is occupied 
by unusually progressive and energetic Chinese who are said to be 
quite “ European.” Their prosperity is doubtless due partly to the 
new country where they have plenty of room, but also seems to owe a’ 
great deal to hereditary ability. The interesting fact about this whole 
matter is that the almost incredibly dull, stupid, and poverty-stricken 
people of the poorest villages near Peking are of the same racial stock 
as the enterprising people of northern Manchuria. Famines and over- 
population in one region have driven away so many competent people 
that only a weak residue is left, whereas unoccupied land and other 
opportunities have elsewhere acted as a magnet to attract and con- 
centrate those same competent people. 

So far as there is a genuine racial difference between China and the 
United States, for example, it may perhaps lie largely in the proportion 
of dull as compared with competent people. The most able Chinese 
probably vie with the most able Americans, but China appears to have 
an unusually large percentage of the less competent types. The 
United States, on the contrary, probably owes part of its progressive- 
ness to the relative scarcity of such types. One reason for the high 
percentage of dull, plodding people in China seems to be the extremely 
high death rate in the cities. No exact figures are available, but the 
death rate among children is extreme, and recent studies suggest that 
the birth rate is lower than has generally been supposed. When allow- 
ance is made for the large proportion of young people, the death rate 
of even the most healthful American cities is systematically higher and 
the birth rate lower than in rural districts. In China, as in most 
oriental and tropical countries, this tendency is so strong that the urban 
death rate appears appreciably to exceed the birth rate. If the cities 
were not recruited from the country, they would presumably dwindle 
away. Thus, when families migrate from the country to the city, the 
chances are that little by little they will die out. In China, especially 
in the north, where both droughts and floods are especially destructive, 
a constant succession of famines for at least two thousand years has 
not only weakened the people through malnutrition, but has often 
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depopulated vast areas. The overpopulation and famines together 
have apparently caused an uncommonly great amount of migration of 
the more active people from the villages to the cities, and also from 
north to south, and outward into regions like Manchuria. Thus a 
multitude of able families appear to have been gradually exterminated 
by life in the cities, while many others have pushed out into outlying 
regions, leaving the central parts of North China to be populated in 
unduly large proportion by less active and competent types. An 
actual change in the hereditary composition of the people has probably 
cooperated with the density of population and with social, religious, 
and political conditions in reducing the productivity of China and 
making the country conservative. 

New Zealand as an Example of Natural Selection —The same process 
of natural selection which has helped to make the Chinese of northern 
Manchuria so active and competent has probably been a factor in mak- 
ing New Zealand one of the most prosperous and progressive of coun- 
tries. When migration to a new country takes place, there is a strong 
tendency for those who are physically weak and of a timid temperament 
to stay at home. On the other hand, among those who migrate, the 
ones who go farthest are likely to be those with sturdy bodies, strong 
wills, and a spirit of adventure and initiative. They are also likely to 
have at least enough money to pay their fare and still have something 
left to start with in their new homes. In general, this means people who 
are thrifty and industrious. New Zealand is the most remote of the 
places to which European colonists have gone in the last century. 
Apparently that fact has helped to give New Zealand an unusually 
fine type of colonist. That is one reason why New Zealand stands at 
the very top in productivity, and is renowned for its progressive social 
legislation and its general prosperity and comfort. 

Migration and Success among American Farmers.—The data of the 
United States census as to the value of farms in 1920 shed further light 
on the principle of migration, selection, and the geographical distribu- 
tion of human ability. The census divides the farmers according to 
their place of birth, while among those born in the United States the 
whites are separated from the Negroes and Indians. By uniting a few 
neighboring countries which rank about the same according to the 
standard shortly to be discussed, it is possible to distinguish thirteen 
racial or national groups, represented in most cases by at least a thou- 
sand farmers in each of the six divisions into which the census divides 
the states from New England to the Pacific Coast. In a general way 
the value of a man’s farm is a measure of his success. Of course, an 
inefficient man may inherit a good farm, and an efficient man may meet 
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with misfortune, but when large numbers of people are considered, the 
value of the farms is a fairly good measure of the success of different 
groups of farmers who live in the same general region. 

On this basis Fig. 30 illustrates the relative success of thirteen 


groups of farmers in six different sections of the United States. 


In 


New England, for instance, the 2429 farmers born in Great Britain 
operate farms worth about $10,700 on an average; the 1924 farmers 
born in Ireland have farms averaging $10,000 in value; the 617 French, 


Sa New England Middle 

® g Atlantic States 

& N.Y.,N.J. 

Sm Pa. 
$35,000 


East North West North 
Central States Centra! States 
Ohio, Ind., Ill., Minn., lowa, 

Mich., Wisc, Mo,, N.D., S.D., 


Neb., Kan, 


$30,000 


$25,000 


$20,000 


$15,000 


Scandinavia 


$10,000 


United States 


Germany 
Scandinavia 


Finland 
Indians 


Mountain 


States, Mont., 
Id., Wyo., Colo., 


N. M,, Ariz., 
Utah, Nev. 


Austria 
Finland 


Negroes 


Indians 


Pacific 
States 
Wash., Oreg., 
Calif. 


$35 ,000 


$30,000 


$20,000 


$15,000 


$10,000 


$5,000 


Fic. 30.—Average Value of Farms Operated by Foreign Born and Native Farmers 


in the United States, 1919. 


Holland and Switzerland are included with France, and Hungary with Austria. 


In the Western 


States the Japanese, who are too few to be here included, stand at the top. 


86 GEOGRAPHIC FACTORS AND PRINCIPLES 


Dutch, and Swiss (the smallest of our foreign groups), $7800; and so 
on down to a handful of Indians who operate farms with an average 
value of only about $2600. On the Pacific Coast the farms of the 2029 
farmers born in Ireland have an average value of $28,000; those of the 
159,000 native-born whites, $26,300; the 5735 from France, Holland, 
and Switzerland, $26,000, and so on down to the 1869 Finns whose 
farms are worth only $4100 apiece, and the 1338 Indian farmers, $3600. 

One of the most noteworthy features of Fig. 30 is the increase in the 
value of the farms from New England westward. This would be quite 
regular were it not for the exceptionally high values in the West North 
Central States. These are due largely to an inflation of values which 
was especially acute in that part of the country when the 1920 census 
was taken, soon after the World War, and hence may be almost disre- 
garded. The general increase in value from east to west is due in large 
measure to the newness of the western states, the large size of the farms, 
and the richness of the virgin soil. Nevertheless, it is also probably 
due in no inconsiderable measure to the fact that the most energetic 
young men from the farms of the eastern United States and Europe 
are often the ones who move farthest west. In other words, the geo- 
graphical distribution of the value of farms in the United States appears 
to depend partly on the newness of the country and the density of the 
population, and partly on the type of farmers as determined by natural 
selection. 

Another noteworthy fact is that the same nationalities and races 
appear in substantially the same relative position in all the sections of 
Tig. 30. Note how the Irish, British, and French (with the Dutch 
and Swiss) maintain their position near the top, whereas the Negroes, 
Finns, and Indians stand consistently near the bottom. In order to 
determine the relative rank of each of our thirteen groups for the 
United States as a whole, we may convert the values of the farms into 
percentages, calling the value of the average native-white farm 100 per 
cent in each section. The averages of these percentages for all six 
sections give the relative values for the United States as a whole, and 
eliminate any advantage which one race may have because it is numer- 
ous in one section rather than another. The final averages appear 
on the following page: 

This does not mean that these nations and races as a whole rank 
in the above order. It merely means that among the limited group who 
were born in each country or of each race, and who operate farms in 
the six sections of the United States, the values of the farms stand as 
indicated. Judging by the countries from which they come, it scarcely 
seems possible that the Finns as a whole can be only half as competent 
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; Farm Rank According to Rank per 
Sin ited 2 Rank U.S. Army Tests “Who’s Who” 

rel arid seer setae ee ee 142 1238 | 29 
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France (with Holland and 

thnuucereenael). oe sanag nce. 114 *143 (Holland) *63 
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* The relative positions of these groups are about the same as in the Farm Rank column. The 
farmers born in Ireland, Russia, and Poland rank higher and the Austrian farmers lower than 
would be expected from the Army tests based on all parts of the population. The rank per ‘‘ Who’s 
Who” means the number of persons in ‘‘Who’s Who” compared with the number of men over 
21 years of age. For countries which do not speak English a rank of perhaps 50 is as good as 100 
for the English-speaking countries. In this column the unstarred countries all fall lower than 
would be expected from the farm column. But note that in the columns for the Army tests and 
““Who’s Who” the non-Hnglish-speaking foreigners fall in precisely the same order. 


as the Scandinavians, or that the Scandinavians rank less than two- 
thirds as high as the Irish, and only four-fifths as high as the French, 
Swiss, and Dutch. Nevertheless, these ratios are true among foreign- 
born persons who have taken up farms in this country in recent decades. 
The length of time that people have been in this country probably has 
a little to do with the matter. Nevertheless, as we are dealing only 
with the actual immigrants, the average length of time that the farmer 
born in Ireland, England, or Germany has been in this country is not 
much greater than the average for the Italians, Austrians, and Finns, 
and probably not a bit greater than for the Scandinavians. Even if 
the Finns should double the value of their farms by the time they have 
been here as long as the Irish-born farmers, which is not at all probable, 
they still would stand no higher than the Scandinavians. Of course, 
the fact that Irish and British immigrants arrive with a knowledge 
of English gives them an advantage over other immigrants, but this 
does not explain why they so greatly surpass the American-born white 
farmers who often inherit farms instead of having to acquire 
them. Nor does it explain why the French and German farmers far 
outrank the Poles, Italians, Austrians, and Finns. The most probable 
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explanation seems to be that for some reason the selective process which 
picks out the French and German groups is more rigid than that which 
picks out the others. It is possible that the differences in the table are 
partly due to differences in the average ability of different nations and 
races. It is also possible that the Irish, for example, stand very high 
because the Irish farmers come from some specially competent geo- 
graphical section or social class of their country, whereas the immi- 
grants from Finland perhaps come from an unfavorable section or 
class. Other explanations may also be offered. The point is that when 
a single occupation like farming is taken, not only are there great 
differences in the values of the farms and in the amount of production 
per farmer from section to section in the same country, but there are 
equally great differences according to the race or nationality of the 
farmers. 

One other feature of Fig. 30 ought to be discussed, namely, the 
relative position of the native-born white farmers in different sections 
of the country. Compared with the twelve other races and nation- 
alities, the rank of the white Americans is as follows: 
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With one exception their position steadily improves from east to 
west. In New England, in spite of the fact that they know the language 
and customs from childhood, and in most cases inherit their farms, the 
white American-born farmers rank only with the Italians and Russians; 
in California they rank close to the top with the Irish and French. 
The explanation seems to lie partly in selection. In New England the 
native white farmers are mainly the residue left after the more energetic 
and progressive young men have gone to the cities and to farms farther 
west. Of course many competent men still remain on the farms, but 
the average is constantly lowered by the outward migration. Thus a 
relatively inefficient or unprogressive remnant of native white farmers 
is left behind. They make a poor showing when compared with 
foreign-born farmers, for it is generally the more energetic and self- 
reliant type of immigrant who leaves the city and strikes out for himself 
on the farm. Farther west, however, the native white farmers become 
a more and more selected group, and their relative position rises cor- 
respondingly higher, even though the immigrants who take up farms 
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in the west are also more highly selected than those who settle in the 
east. Note, however, that the improvement in the relative position 
of the native white farmers from east to west, is not regular. It is 
interrupted in the East North Central States where the native white 
farmers stand unexpectedly near the top. This is probably because 
the states of Ohio, Indiana, Illinois, Michigan, and Wisconsin are 
extremely fortunate in being very rich agriculturally, and at the same 
time are located close to the splendid markets of huge manufacturing 
cities. Hence farming is unusually profitable, and therefore keeps the 
competent young men on the farms more than in the less favored 
regions either to the east or west. 

Although the whole subject of racial character and of the intellectual 
and temperamental differences between various groups of people is still 
under discussion, the cases given above seem to illustrate a broad and 
important principle which we have already seen illustrated in Ohio, 
Alabama, and other states. Migrations tend to select one kind of people 
to go away from a country and another kind to stay behind. The dif- 
ferences which thus arise are perpetuated by heredity. The more pro- 
longed, difficult, and dangerous the migration, the higher the general 
type of people who persist to the end. Thus new countries tend to be 
inhabited by people of unusual energy, progressiveness, and optimism, 
as well as of more than the usual physical vigor. On the other hand, 
countries that have been drained by great streams of migration tend 
to lose somewhat in all these qualities, as is perhaps especially evident 
in Ireland, whence emigration has been peculiarly active. As a conse- 
quence a frontier country is generally inhabited by a more active, pro- 
gressive, and productive type of people than the average of those remain- 
ing in the regions whence the immigrants were drawn. As time goes on, 
however, and as migration becomes easier and the process of selection 
becomes feeble, such differences tend to disappear. Nevertheless, 
peculiarly attractive conditions, such as the agricultural wealth of the 
states from Ohio to Iowa, may not only prevent the more able people 
from migrating, but may continue to attract able people from elsewhere 
for generation after generation. On the other hand, relatively unat- 
tractive regions, like the rough Allegheny plateau, continue to lose 
their abler young people for decade after decade. Thus migration and 
selection apparently tend to concentrate competent people in the more 
favorable or attractive parts of the earth and relatively incompetent 
and unproductive people in the less attractive regions. But a concen- 
tration of able people is often accompanied by a corresponding concen- 
tration of incompetent peasants, as in the Black Belt, or laborers, as in 
the northern manufacturing cities. 
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EXERCISES AND PROBLEMS 


1. Study the distribution of native whites in the United States. Insert the figures 
from Col. G, Table 2, on an outline map of the United States. Draw isopleths at 
60, 70, and 80. Shade so that the areas with more than 80 per cent are darkest and 
those with less than 60 lightest. How does this map help to explain the fact that the 
strongest opposition to treaties of alliance with other countries or to the entrance of 
the United States into European affairs comes from the agricultural regions in the 
interior of the United States? 

2. The distribution of foreign-born immigrants. Draw a similar map of the 
percentage of foreign-born whites based on Col. H, Table 2, with isopleths at 5, 
10, 15, 20, and 25. What effect upon the percentage of foreign-born whites is pro- 
duced by each of the following conditions: (a) nearness to the coast, (6) manufac- 
turing, (c) nearness to Canada, (d) the presence of colored people? Write out your 
conclusions as to where immigrants go and why. 

3. The distribution of colored people. Make a similar isopleth map of the per- 
centage of negroes from Col. I, Table 2. Draw isopleths at 5, 15, 25, 35, and shade 
in the usual way. In what direction does the number of colored people diminish 
most gradually? Explain the historical and economic causes of this. Compare this 
map with the map of the preceding exercise. How do they explain one another? 
What is the largest percentage of foreign-born whites in any state where the colored 
population numbers more than 25 per cent? Are there any other states where the 
percentage of foreign-born whites falls equally low? 

4. On the basis of Col. D, Table 15, draw a map of the production of cotton. 
Shade heavily all the states that produce more than 350,000 bales of cotton, and 
lightly those producing a smaller amount. How closely does this map agree with 
the map of colored people? Explain the scarcity of colored people in one important 
cotton region which lies in two states on either side of a great river. 

5. Study the distribution of special races of immigrants in the United States. 
Select three of the regions from which immigrants come to America, as shown in 
Table 3, one being a country bordering the North Sea, another some other Euro- 
pean country, and a third a non-European country. On isopleth maps of the United 
States, with isopleths at 10, 20, 30, and 40, show the number of persons from each 
country per thousand persons in the various states. Shade as usual. Compare the 
number and distribution of the immigrants of the three races you have chosen. 
Show why they are found in certain parts of the country. So far as possible point 
out their relation to (a) the sea coast, (b) international boundaries, (c) manufae- 
turing, (d) agriculture, (e) the climate of the countries from which they came. 

6. Let certain members of the class make large wall maps showing the distribu- 
tion of each of the types of foreign-born whites in Table 3, and of the negroes from 
Col. I, Table 2. Where there are a given number of foreign-born whites per thousand 
population, let the shading in all maps be of the same density. Hang these maps 
on the wall and compare them. Discuss the relative numbers of different races in 
each region indicated in Table 2, that is, New England, Middle Atlantic states, 
etc. Discuss this especially in relation to your own state. Try to find out in what 
industries the different types of immigrants in your own state are employed. 

7. Ona map of the world insert the immigration quotas per million inhabitants 
from Table 1, Col. J. What countries are most favored in proportion to their 
population? The following places which are not important enough to appear in 
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Table 1 in the Appendix receive the minimum quota of 100: Andorra, British Togo- 
land, French Togoland, British Cameroon, Liechtenstein, Monaco, Nauru, Ruanda, 
and Urundi. San Marino, British Samoa, Yap, Greece, Iceland, and New Zealand 
likewise receive a quota of 100. On the other hand Canada, Mexico, Haiti, Guate- 
mala, Jamaica, Venzuela, Ecuador and all other countries of the western hemisphere 
have no quotas because practically free immigration is permitted. How far do these 
facts indicate that the quota law is fulfilling its purpose of permitting only high-grade 
and easily assimilable immigrants to enter the United States? 


CHAPTER VIII 
DISTRIBUTION OF HEALTH AND ACTIVITY 


The Relation of Health to Civilization.—Other things being equal, 
people who enjoy good health usually work faster, do more kinds of 
work, and do better work than those whose health is poor. Healthy 
people not only produce more, but are more likely to make discoveries 
and inventions, start new enterprises, and evolve new ideas that lead to 
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Fig. 31.—Distribution of Health in Europe. 


progress. In other words, good health appears to be one of the most 

important conditions of human activity, productivity, and progress. 

Let us compare the distribution of health and of progress in Europe. 

That continent gives a truer picture than does the United States, for its 

vital statistics are better, and its population more stable and less migra- 

tory. Fig. 31, showing the distribution of health, is based on the death 
92 
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rate in normal times before the Great War. -Deaths are used as the 
measure of health, because exact data as to illnesses are nowhere avail- 
able for any large areas. Moreover, long experience has proved that 
the death rate varies in close harmony with the frequency of all kinds of 
illnesses, including not only those that are serious, but colds, indigestion, 
headaches, and the many little ailments which make people stupid, 
cross, and inefficient, even when they are able to work. 

Figure 32 is a map of progress, or civilization, based on the opinion of 
about 50 leading geographers, ethnologists, historians, and others in 15 
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Fig. 32.—Distribution of Civilization in Europe. 


countries. These men classified the various regions of Europe accord- 
ing to the following definition of civilization, which is also a statement 
of the best conditions for business: Civilization means those charac- 
teristics which are generally recognized as of the highest value. It 
depends on “‘ the power of initiative, the capacity for formulating new 
ideas and for carrying them into effect, the power of self-control, high 
standards of honesty and morality, the power to lead and control other 
races, the capacity for disseminating ideas, and other similar qualities 
which will readily suggest themselves. These qualities find expression 
in high ideals, respect for law, inventiveness, ability to develop philo- 
sophical systems, stability and honesty of government, a highly devel- 
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oped system of education, the capacity to dominate the less civilized 
parts of the world, the ability to carry out far-reaching enterprises 
covering long periods of time and great areas of the earth’s surface,” 
and also the power to develop all that is best in literature, religion, and 
the various forms of art. 

Notice how closely the map of civilization agrees with the map of 
health. Both display the same high area around the North Sea, both 
decline in every direction from that area, and both have three minor 
projections toward the Baltic, Black, and Adriatic Seas. Similar maps 
for other countries make it quite certain that all over the world the dis- 
tribution of health and progress is essentially the same. 

Does this mean that health is primarily due to civilization, or that 
civilization is due to health? Both positions contain much truth. If 
two sets of people are equal in health and ability, but one has a high 
civilization and the other a low, the ones having a high civilization will 
improve their health more rapidly than the others. But if two sets of 
people, otherwise absolutely equal, differ greatly in health, the ones with 
vigorous health will in the long run accomplish the most and make the 
most rapid progress. The interplay of health and civilization, and their 
relation to the business of life will appear more clearly as we study the 
factors which influence the distribution of health. 

Factors in the Geographical Distribution of Health The geograph- 
ical distribution of health depends upon many factors, including (1) 
climate; (2) inheritance; (3) bacteria and other parasitic causes of dis- 
ease; (4) food, clothing, and shelter; (5) occupations; (6) density of 
population; and (7) stage of culture, or civilization, especially as man- 
ifested in medical and sanitary progress. These are arranged roughly 
in the order in which man has thus far played a part in determining their 
geographical distribution. We can change our stage of culture and the 
density of population with relative ease, and are doing so all the time, 
but thus far we have not consciously altered our inheritance, and still 
less our climate. In discussing the geographical relationships of these 
seven factors we shall leave climate till the next chapter, because it mod- 
ifies all the others and is not itself appreciably modified by them. In 
the final analysis the distribution of health and energy conforms to that 
of climate more nearly than to that of any other factor. 

Inheritance and the Health of Tropical Australia.—In certain parts 
of the world people are unusually healthy and correspondingly produc- 
tive because they inherit strong physiques. This appears to be the case 
among the two hundred thousand white people, chiefly of British descent, 
who live in the tropical part of Australia. Prior to the World War the 
adjusted death rate in Queensland, the warmest, because most northerly 
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state of Australia, was 12.1. An adjusted death rate is one calculated 
according to a standard population so that allowance is made for the fact 
that old people are numerous in one place, children in another, and so 
forth. On the same basis the death rate of New Zealand, the healthiest 
country in the world, was 10.5; that of Denmark, one of the healthiest 
countries in Europe, 12.4; of England, 15.2; and of the part of the 
United States—chiefly the North—then included in the registration area, 
approximately 16.1. The inhabitants of tropical Queensland are even 
more vigorous than those of the rest of that state, as appears from the 
following data for 1920-1922: 


Tropical Non-tropical Australia United 
Queensland | Queensland | as a Whole States 
Births per 1000 women aged 15-44..... 141 114 107 91 
Infant death rate per 1000 births....... 55 56 63 76 
Female death rate per 1000 persons..... 7.9 8.0 8.7 11.4 
Male death rate per 1000 persons....... 14.0 10.6 LT20 12.0 


Among the tropical Queenslanders the number of children in comparison 
with the number of women is larger than in the non-tropical parts of 
Queensland, or in Australia as a whole, or in the registration area of the 
United States at approximately the same period. Yet all of these other 
places are among the most healthy parts of the world. The percentage 
of children who die during their first year is also less in tropical Queens- 
land than in the other places, and so is the death rate among women and 
girls. Only among the men and boys is the death rate higher than in 
the other regions, but even their rate is lower than in most parts of the 
world. 

Inasmuch as we are here dealing with a matter as to which there is 
still considerable disagreement, let us see how far the other six factors 
mentioned above are competent to explain the good health of tropical 
Australia. The climate can scarcely explain the matter. Townsville, 
the largest city, boasts that it has the hottest street in the world; even 
the coolest month is only mildly stimulating, and great heat prevails for 
nine months each year. Moreover, on the coast, where most of the 
tropical white Australians have their homes, the summers are oppress- 
ively moist as well as hot. Nevertheless, white men do many kinds of 
work that are considered impossible for them in other tropical countries. 
They plow the fields, lift heavy bales on the docks, ride after the cattle 
and sheep, and cut sugar cane under the vertical tropical sun. The 
women often work in intolerably hot kitchens, among swarms of pes- 
tiferous flies, and in rooms where the blazing sun on the unceiled roofs 
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joins with the kitchen fire to produce a temperature above 100° much of 
the time, and often up to 115° or even 120°. Such conditions elsewhere, 
as we shall see in the next chapter, almost invariably lead to poor health, 
as in Canton, Calcutta, and Bombay in latitudes not greatly different 
from that of Townsville. 

Bacterial diseases, on the other hand, are less harmful in Australia 
than in almost any other tropical regions except Hawaii and other 
Pacific islands. Nevertheless, this does not explain the good health of 
tropical Australia; it merely eliminates parasitic diseases from further 
consideration, for it means that in northern Australia they do just about 
the same amount of harm as in the main areas where white people live 
outside the tropics. 

The food, clothing, and shelter of the tropical Australians are much 
like those of people of British stock elsewhere, but the isolation, climate, 
and pastoral and mining industries combine to lead the tropical Aus- 
tralians to eat too much meat, too many canned goods, too few vege- 
tables, and too little fruit. Their clothing is frequently too warm, for 
old habits acquired in cooler climates persist. Moreover, low, unceiled, 
and unscreened houses are all too common. In comparison with the 
main regions inhabited by English-speaking people, tropical Australia 
has a slight disadvantage in respect to food, clothing, and shelter. 

The occupations of tropical Australia, the density of population, and 
the stage of culture may all be ruled out as possible causes of the remark- 
ably low death rate. The rural half of the people are engaged mainly in 
farming and cattle-raising, with some mining; the other half live in small 
towns where unhealthful manufacturing occupations are rare. This 
is good, but it gives no advantage over regions like lowa, Maine, Arizona, 
Northern Scotland, and Norway. Yet the death rate in those regions is 
much higher than in tropical Australia. 

After considering all these other factors, the scientists of the Austra- 
lian Government are convinced that the Australians within the tropics 
enjoy exceptionally good health mainly because they have been highly 
selected by the methods described in the last chapter. Persons who are 
physically weak rarely migrate so far as Australia, and still less to the 
tropical parts of the country. Thus the tropical Australians are a 
highly selected group who enjoy good health mainly because the majority 
were born with unusually good physiques. The same reasoning applies 
to practically all tropical regions where white men are found. As a 
rule, only white men of unusually good physical inheritance remain long 
within the tropics. For that reason such men achieve much more 
than would be achieved by persons with only ordinary vigor. A similar 
process of selection concentrates an unusually vigorous population in 
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other new regions. That is one reason why states like Washington and 
its neighbor, British Columbia, have remarkably low death rates, 
remarkably active people, and remarkably great productivity. 

Geographical Distribution of Parasitic Diseases.—The great majority 
of diseases vary greatly in frequency and virulence. Diseases of the 
respiratory organs, aside from tuberculosis, are much more frequent in 
winter than in summer, and in dry months than in moist; diseases of the 
digestive organs show the opposite condition, being prevalent chiefly in 
summer. The geographical distribution of these diseases accords with 
the seasonal distribution. In the northern and western parts of the 
United States the respiratory diseases other than tuberculosis give rise 
to 8 or 10 per cent of all deaths; in the southeastern part to only 5 to 7 
per cent. On the other hand, diseases of the digestive system amount 
to 8 or 10 per cent of the total on the relatively cool and moist north At- 
lantic and Pacific coasts, but rise to 12 per cent in the northern interior 
and to 15 per cent in certain southeastern states such as Mississippi. In 
tropical countries the death rates from such diseases often rise to very 
high levels, while many diseases occur which are unknown elsewhere. 
Diseases, like other manifestations of life, have definite geographical 
limits and optima. It is almost impossible to state these limits, how- 
ever, for they depend upon many complex conditions, including the 
chemical condition of the human blood and tissues, the presence of 
animals or plants upon which or in which the parasites live during part 
of their lives, and the effect of atmospheric, nutritional, and other 
conditions upon both man and the parasites that cause disease. 

The Geography of Tuberculosis—Some parasitic diseases, such as 
tuberculosis, spread to practically all parts of the world, while others, 
such as sleeping sickness, are subject to strict geographical limits. Even 
tuberculosis, however, seems to be less able to do harm at high altitudes 
than at low and in good air than in bad. Other features of the physical 
environment influence the geographical distribution of tuberculosis still 
more strongly, as appears in the following figures showing the relative 
death rate from tuberculosis of the lungs among English stone cutters 
who work in regions where different kinds of stone are available. In this 
case 100 represents the average death rate from tuberculosis among all 
adult Englishmen, whereas the rate among farmers is 57. 
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Tmestone: workers epeeiee qicmitos taieadhacit Meters aia Setenehe sd slocuteaetanile 129 
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The death rate from tuberculosis among stone cutters is everywhere 
high, but varies greatly according to the degree to which the dust that 
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gets into the workers’ lungs is abundant and sharp, as when sandstone is 
cut. Other things being equal, the chances that a stone cutter in a sand- 
stone region will break down with tuberculosis and be helpless for years 
are more than three times as great as they would be if the same man lived 
in a granite region, and seven times as great as if he lived in a plain where 
there were no quarries so that he became a farmer. 

The Limited Distribution of African Sleeping Sickness.—The effect 
of geographical environment upon the distribution of a disease like 
sleeping sickness is more clearly defined, although no more real or impor- 
tant, than upon a widespread disease like tuberculosis. ‘True sleeping 
sickness, as distinguished from what is often called by that name in 
America, is due to animal parasites or protozoa, called trypanosoma, 
which are carried to man by a kind of tsetse fly (glossina). The tsetse 
fly is limited to the tropical parts of Africa, and occurs only in small 
tracts always situated in forest, bush, or banana plantations, or among 
other shady vegetation. The one that causes sleeping sickness prac- 
tically never flies outside a narrow bushy belt 30 to 100 feet wide along 
banks bounding open water. Even when carried by animals or men, 
it is rarely found more than a quarter of a mile from such banks. Hence 
sleeping sickness is very rarely contracted anywhere except in certain 
very limited parts of tropical Africa, 

Reasons for the Distribution of Malaria.—Other parasitic diseases are 
intermediate between tuberculosis and sleeping sickness in their geo- 
graphical distribution. Among these is malaria, one of the diseases 
which most seriously reduce man’s productivity not only in tropical 
regions, but in many others. It prevails only where conditions are favor- 
able for the breeding of mosquitoes of certain definite species, chiefly 
anopheles. ‘These mosquitoes do not thrive in cold regions, and only a 
few species can live in running water. In tropical climates vast numbers 
breed in stagnant pools and in the damp hollows among the trees. In 
middle latitudes malaria is especially abundant in regions with the sub- 
tropical type of climate where the rain falls chiefly in winter and the 
summer is dry. In such a climate, during the dry season, stagnant 
pools usually abound along the water courses, and there are many other 
pools due to irrigation. 

In many tropical regions the conditions are like those at Baoe-Baoe 
in the island of Celebes. Until 1922, when sanitary reforms were insti- 
tuted, practically every European was frequently incapacitated by 
malaria. In the Dutch military encampment the brigades were often 
“only able to march by combining two brigades into one.’ Out of an 
average of 350 people in the civil infirmary and the prison, 20 died each 
month. The draining of swamps and the building of proper sewers, 
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gutters, privies, and the like promptly reduced the amount of malaria 
to one-fourth of its former level. Previous to this work, all the native 
children who were examined had enlarged spleens, and the adults were 
practically all anemic and inefficient as the result of repeated malarial 
infections, especially in childhood. Afterward only 13 per cent of the 
children had enlarged spleens, and even the older people worked with 
new cheerfulness and vigor. 

Spain, Italy, Greece, Turkey, and China suffer terribly from malaria. 
Up to almost the end of the last century, from a quarter to a half, or 
even three-fourths, of the inhabitants in many parts of those countries 
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Courtesy of International Health Board of Rockefeller Foundation. 
Fig. 33.—Hookworm Infection. 


Based on surveys made by the International Health Board from 1910 to 1922. 


were infected with the disease or had had it during childhoed. Malaria 
is preeminently a disease which saps people’s energy for a long time. It 
keeps recurring at intervals of months or years, even without a new 
infection. It has a special tendency to cause people to be mentally as 
well as physically inert. In tropical countries it is still worse, for there 
it often takes more virulent forms and is fatal in a short time. 
Hookworm and the Effect of Preventive Measures on Efficcency.— 
Another disease of a similar baneful character is caused by the hookworm, 
which also is confined largely to fairly warm countries. The worm lives 
in the mud, and enters the body by attaching itself to the skin and boring 
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its way to the blood vessels. Naturally it has a chance to touch the 
human skin chiefly in places where people go barefooted. The extent 
to which such diseases reduce human productivity is astonishing. In 
Egypt half the laboring population is infected with hookworm, in the 
Malay states 60 per cent, British Honduras, 70 per cent; the Philip- 
pines, 15 to 75 per cent, according to locality; Sumatra and Java, as 
high as 90 per cent in some regions, and so on for almost all tropical 
countries. (Fig. 33.) 

According to the estimates of the Rockefeller Sanitary Commission, 
about 940,000,000 of the 1,700,000,000 people of the world live in areas 
where hookworm disease is prevalent. Half the people within the tropics 
probably suffer from the disease at all times, and many others have it at 
some time during their lives. It stunts the growth of children, retards 
their mental development, and makes adults anemic and incompetent. 
In Costa Rica, 66 laborers before being treated for hookworm normally 
cultivated 563 acres of coffee monthly. After treatment they culti- 
vated 750 acres. In India the amount of work increased 20 per cent on 
one estate and 50 per cent on another, and on both was of better quality 
than before the laborers were treated; reports from British Guiana 
indicate that the efficiency of the laborers employed by one company 
increased from 25 to 50 per cent after measures to eradicate the hook- 
worm were put into operation. 

Food, Clothing, Shelter, and Health.—The importance of food, 
clothing, and shelter as factors in human health is universally recog- 
nized. In the majority of communities the differences in these respects 
are among the most noticeable and important of social phenomena. 
The geographical distribution of all three is so closely tied up with 
climate, occupations, density of population, stage of culture and the 
like that we shall not attempt to discuss them separately. The vast 
majority of mankind, for example, eat the kinds of food that can best be 
produced in their immediate vicinity. Even in such highly developed 
communities as the manufacturing cities of the northern United States, 
the main staples of diet are potatoes, milk, eggs, vegetables, and fruits 
raised within a few hundred miles, and wheat and meat raised a thousand 
miles or so farther west. We are often impressed by the importance of 
imported articles of diet, but that is largely because of their agreeable 
taste rather than their value as food. 

Occupations and Health.—Man’s health and efficiency often vary 
from one region to another because of the prevalence of different occu- 
pations. One occupation leads to accidents, as in mining; another to 
parasitic diseases, as in stone cutting. In Iceland, because the environ- 
ment forces the people to depend largely on fishing, the death rate from 
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accidents among young men is appalling. Normally the deaths among 
young men 15 to 24 years of age average about 95 for every 100 among 
young women of the same age. In Iceland, the risks due to fishing 
and to tending sheep in a region subject to fogs and other dangers raise 
the figure for young men to 169 as the average from 1876 to 1915. It 
is said that among the northern Eskimos one rarely sees an old man 
although there are many old women. The dangerous occupations kill 
the men young. 

A good illustration of the effect of occupations, both directly and 
indirectly, upon the death rate is seen in the percentages by which the 
death rates at various ages in 
Pittsburgh exceed those in Phila- 0 10 20 
delphia (Fig. 34). In early child- 
hood the rate among both boys 
and girls is 30 to 40 per cent 3 
greater in Pittsburgh than in Phila- 1004 
delphia. In early manhood and 
womanhood this difference increases 
so that young women at the age of 
20 to 24 are 50 per cent more 
likely to die in Pittsburgh than in Bes ree deen aerconaces jCl4 ents 

: ; Rates at Same Ages in Philadelphia, 
Philadelphia, and young men over 1920. 

80 per cent more likely. In other 

words, the average young man 20 to 24 years of age in Pittsburgh 
has nearly twice as great a probability of dying as has a corresponding 
young man in Philadelphia. 

This great difference cannot be due to climate, for, as nearly as can 
be determined by the methods described later, the climates of the two 
cities are almost identical in their effect on health. It cannot be due to 
differences in the proportion of foreign-born in Pittsburgh, for in 1920 
the percentage for Pittsburgh was 20.4 against 21.8 in Philadelphia. 
Sanitation and medical service can scarcely be held accountable, for 
Pittsburgh is admirably drained, its sewage system finds an excellent 
outlet in the Ohio River, its death rate from typhoid fever is almost as 
negligible as that of Philadelphia, and in 1920 it had one physician per 
588 people against one for 580 in Philadelphia. The outstanding factor 
which seems to be mainly responsible for Pittsburgh’s high death rate 
and for the corresponding illnesses, weakness, inefficiency, and distress 
among many of its people, especially its young people, is the type of 
occupations and their effect on the air and on living conditions in gen- 
eral. Pittsburgh’s main occupations not only are carried on in hot, 
dusty, unwholesome factories, but by filling the air with smoke they 
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Fia. 34.—Death Rates at Pittsburgh 
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hurt the health of everybody. Moreover, because they are disagree- 
able, they cause many of the more efficient and intelligent workmen to 
avoid Pittsburgh or move away at the first opportunity, unless tempted 
to remain by high wages. 

Density of Population and the Distribution of Health—From the 
geographical standpoint one of the most important facts is that under 
any given conditions of civilization a certain density of population forms 
the optimum for health. In regions of lower or higher densities people’s 
health and efficiency decline. Take a stage of civilization like our own. 
If the population is very sparse, physicians and hospitals are beyond 
the reach of many people in an emergency. Moreover, education is 
usually backward, and people tend to neglect or be ignorant of the best 
sanitary practices. On the other hand, if the density increases beyond 
a certain point, the people begin to be packed into cities and to carry 
on some of the unhealthful occupations which we have been discussing. 

Let us examine an actual example, namely, Pennsylvania and the 
parts of Ohio and Indiana directly west of it. We shall omit all coun- 
ties bordering on the Great Lakes, because the lakes influence the cli- 
mate, and we want to use an area where the climate is as nearly uniform 
as possible. That is why we employ a strip which is long from east to 
west and narrow from north to south. If we divide the counties and 
cities of this strip on the basis of the density of the rural population per 
square mile and the size of the cities, the death rates for the eleven years 
from 1910 to 1920 are as follows: 


Crude Adjusted * 

Death Rate | Death Rate 
56 rural counties, density under 40................. 12.7 (12.0) 
47 rural counties, density 40 to 50, optimwm......... 12.1 (11.4) 
30 rural counties, density 50 to 80.................. 12.7 (1252) 
14 rural counties, density 80 to 120................. 13.1 (13.0) 

9 rural counties, density over 120.................. 13.7 (Seo) 
39 cities, 10,000 to 20,000 population................ 14.6 (15.0) 
26 cities, 20,000 to 30,000 population. . Deicets, ite. 15.6 (16.0) 
27 cities, 30,000 to 300,000 Lao srs 4 : 8 (1526) 

3 cities, Philadelphia, Pittsburgh and Iecamnneiee 16.5 (17.0) 


* The adjusted death rates make allowance for the fact that young people tend to go from the 
rural districts and small towns to the cities, especially the cities of medium size. The crude rates 
in the rural districts are higher than the adjusted rates because the rural districts contain a large 
proportion of children and old people among whom the death rate is high. In the cities the adjusted 
rate is the higher because of the presence of relatively few children and many young people. The 
adjusted figures are estimated on the basis of data for 1920 and 1921 for the states as a whole and 
for the cities of over 100,000 population. They are subject to revision, but give a truer picture than 
do the crude rates. 
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According to the adjusted figures, the most sparsely populated coun- 
ties had a death rate of 12.0, whereas those with a somewhat denser 
population had the surprisingly low rate of 11.4. In the most sparsely 
populated districts the isolation of the people, the consequent lack of 
medical care, the prevalence of ignorance, and perhaps other disadvan- 
tages make people less healthy than where the rural population aver- 
ages 40 to 50 per square mile. The low rate in all the rural regions is 
doubtless due mainly to the fact that the people are largely agricultural, 
or else live in villages, small towns, or suburbs, where the air is pure. 
Note the astonishing way in which the death rate rises as the population 
becomes denser and the cities larger. Only in the case of cities with a 
population of 30,000 to 300,000 is there a slight irregularity. This is 
due to cities such as Akron with a death rate of 10.9, Canton (12.1), 
Muncie (12.2), and a few others in Ohio where the rates are unusually 
low. 

The outstanding feature of the whole matter is this: The advantages 
of the rural districts consist of (1) good air, (2) healthful occupations, 
and probably (8) better food than that of the poorer people of the cities, 
because of greater abundance of milk, fruit,and vegetables. The advan- 
tages of the regions with denser population and especially of the cities 
consist of (1) more numerous physicians, (2) far more elaborate and 
expensive systems of public health, (3) better education, and possibly 
(4) a population containing a large percentage of persons with an 
unusually good inheritance which was presumably one reason why they 
were ambitious and gravitated toward the city. It may be, however, 
that this advantage is offset by poorer physiques among immigrants. 
Whatever may be the truth in respect to the innate physique of the 
people, it is obvious that the bad air, congestion, unhealthful occupa- 
tions, and other unfavorable conditions of the cities are by no means 
counterbalanced by all our efforts to promote health. The average 
person in the big cities in the region chosen for our example is 50 per cent 
more likely to suffer from disease than is the average person of the same 
age in the rural counties where the population has the optimum density 
of 40 or 50 per square mile. Similar conditions prevail all over the 
world. Although cities are a necessity, and are one of the chief means of 
progress, their unhealthfulness reduces human efficiency at a portent- 
ous rate. 

Advancing Civilization and the Distribution of Disease.—The 
advance of civilization has two opposite effects upon health. First, by 
improving transportation and increasing migration it spreads diseases 
into new regions; second, by improvements in hygiene, sanitation, and 
medical practice it reduces the severity of diseases, and may eliminate 
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them from large areas. Yellow fever is a good example. It is of Amer- 
ican origin, endemic originally in the West Indies and the northeastern 
coast of South America. After the discovery of America it was carried 
to the Old World, North America, and. the southern parts of South 
America. One of the many epidemics carried off about 5000 persons in 
1821 at Barcelona; another, nearly 6000 in a few weeks at Lisbon in 


Courtesy of International Health Board of the Rockefeller Foundation. 


Fig. 385.—Advance and Retreat of Yellow Fever. 


1857; a third, some 8000 at New Orleans in 1853; and still another, 
4000 at Rio Janeiro in 1850. In 1884 when the French tried to dig the 
Panama Canal, they lost 60 or 70 out of every thousand men each year 
through yellow fever alone. 

The ultimate expansion of yellow fever in America is illustrated in 
the map for 1900 in Fig. 35. At that time the disease was a dangerous 
scourge wherever the stegomyia mosquito is able to live. By various 
means, but mainly in the damp holds of ships, especially the old sailing 
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ships, the stegomyia mosquito and the yellow fever bacilli were carried 
to all coast towns and to those of great rivers like the Amazon and lower 
Mississippi, wherever the climate was propitious. Fortunately, the 
mosquito is subject to strict climatic limits, for it can live only near 
water on lowlands in tropical or almost tropical regions. Yet, even so, 
the spread of the disease was portentous. 

After civilization had done its utmost to spread yellow fever through- 
out the world, its remedial agencies were at last brought into action. 
The result is seen in the other three maps of Fig. 35. Apparently yellow 
fever will soon be exterminated, not by killing all stegomyia mosquitoes, 
but by isolating every person who has yellow fever so that no mosquito 
can get at him to imbibe bacteria to transmit to someone else. 

A similar process of expansion and contraction through the agencies 
of civilization seems to be the fate of a vast number of diseases. Small- 
pox, for example, formerly killed tens of thousands of people even in 
highly progressive countries and left hundreds of thousands of others 
with faces permanently scarred and pitted. By means of vaccination 
it has now been practically eliminated in most of the United States and 
much of western Europe, but in unprogressive countries such as Turkey 
it is still as great a scourge as ever. 

Increased Contrasts between Progressive and Backward Countries.— 
This illustrates an important principle which applies not only to the 
reduction of disease, but to practically every type of progress. The 
principle is that the growth of civilization tends to increase the contrast 
between progressive and backward countries. It tends to raise the back- 
ward countries only when the progressive people actually go to the back- 
ward ones and make improvements in spite of local hindrances and 
prejudices. A progressive country takes up a new idea and gets the 
benefit of it; an unprogressive country rarely does so. Thus the dif- 
ferences between the different parts of the world increase. For 
example, in all progressive countries the advance of civilization has 
reduced the death rate, the reduction amounting to fully a third in 
many of the most progressive countries. But even in a country like 
Hungary, the improvement has been slight, while in Central Africa, 
Persia, China, and many other backward regions there has been no 
known change. 

The effect of civilization in altering the geographical distribution of 
health, and hence of human productivity and achievements, is most 
markedly shown where people of high culture introduce their own 
methods in backward regions. The introduction of up-to-date methods 
at Panama reduced the admissions of malarial cases to hospitals from 
821 per thousand in 1906 to 76 per thousand in 1913, Similar reductions 
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have been made in hookworm, disease, yellow fever, and other tropical 
diseases. Fig. 36 illustrates how the introduction of modern sanitary 
methods in Arkansas speedily reduced malaria to negligible proportions. 
When we recall the great effect of disease upon efficiency, it is evident 
that modern medical practice ranks with natural selection, occupations, 
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Year 1915 1916 1917 1918 1919 1920 1921 
Pop. 2000 2029 2200 2370 2540 __|__2707 2850 
Cost $2,500 | $1,280 | $1,075 | $2,000 | $2,000 | $5,350 
Per Capita Cost $1.23 | $0.68 | $0.45 | $0.79 $0.74 | $1.88 


Courtesy of International Health Board of Rockefeller Foundation. 


Fic. 36.—Control of Malaria in Arkansas. 


climate, food, or any other factor in its effect upon health and produc- 
tivity. 


EXERCISES AND PROBLEMS 


1. Make an estimate of the time lost through ill health in your class during 
the past year. Set a reasonable value on your own time and on that of the persons 
who take care of you during illness. On that basis estimate the cash value not only 
of the time lost by the class during actual illness but of the medical care, nursing, 
and inconvenience at home, and the loss due to inefficient work occasioned by ill 
health even when the members of the class are not ill enough to be kept at home. 
At the same rate per capita how much would poor health cost the entire United 
States each year? Remember that students are engaged in an uncommonly healthful 
occupation, they are in an exceptionally healthful period of life, and your estimates 
presumably take no account of the great financial losses due to death whereby 
valuable producers are removed and business is seriously deranged. 

2. In Table 46 compare columns C and D. How far do they support the state- 
ments in the text as to the unhealthfulness of cities? Plot the data of column E 
on an outline map. In what kinds of regions is the difference between the death 
rates in great cities and elsewhere large or small? What relation can you detect 
between your answer to the last question and (a) the prevalent occupations outside 
the big cities in various parts of the country; and (b) the number of people in small 
cities? What factors co-operate to make Utah and Washington exceptional in 
column EK? Are they the same factors which give Rhode Island and Connecticut 
almost the same death rate in the cities of over 100,000 population as in the other 
parts of the state? Look up the number of cities in these various states aside from 
the big cities, and examine the percentages of urban population (Table 2, columns 
E and F). 


3. Procure several reports of the International Health Board of the Rockefeller 
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Foundation, and let different members of the class report on what they show as to the 
geographical relationships of disease and efficiency. 

4. In the volumes entitled Mortality Statistics published annually by the U. S. 
Census study all available data as to the death rate for a series of years in your own 
county, town, and city. How great are the fluctuations from year to year? How 
does your region compare with similar regions elsewhere? What effect is produced 
in your region by (a) the adjustment of rates to fit the age distribution of the popula- 
tion and (b) the refinement of rates to allow for the deaths of persons away from 
their own homes? 

5. In Table 47 classify the cities into (A) four equal groups based on temperature 
in July, (B) four similar groups based on temperature in January, and (C) four 
groups based on rainfall. Ascertain the average death rate for each group. Draw 
conclusions as to the relative importance of summer temperature, winter tempera- 
ture, and rainfall in determining conditions of health. 

6. In Table 47 pick out ten or twelve pairs of cities located close together but 
differing considerably in death rates. Study the size, occupations, illiteracy, and 
racial composition of the cities with low versus high rates. 


CHAPTER IX 


WEATHER, CLIMATE, HEALTH, 
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Fia. 37.—Effect of Weather and Seasons on 
Death Rate in 63 Largest Cities of the United 
States, 1924 and 1925. 

Note the effect of a hot spell in June, 1925. 
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The Weather and Health. 
—In the preceding chapter 
we examined the part played 
by six important factors in 
determining the geographical 
distribution of health and 
eficiency, and thus of activi- 
ty in business. Here we shall 
consider a seventh factor— 
weather and climate. The 
effect of the weather is well 
illustrated in Fig. 37. The 
dotted line represents the 
death rate in the sixty-six 
largest cities of the United 
States from week to week 
during 1924, and the solid 
line during 1925. Note the 
following features: (1) The 
general tendency of both 
curves to be high in winter, 
especially the late winter, 
and low in summer; (2) The 
many minor fluctuations; 
and (3) an extraordinary 
increase in the death rate 
in early June, 1925, and a 
smaller increase a few weeks 
later. All of these features 
are due mainly to the weather. 
In the case of No. 3 this 
is especially clear. In early 
June, 1925, almost the entire 
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United States suffered from an extraordinary hot spell which broke 
many records and was accompanied by great discomfort, inefficiency, 
illness, and death. Both among children and older people, many 
persons were so weakened that disorders which might otherwise have 
done no appreciable harm proved fatal. A few weeks later a similar 
hot spell, equally severe, but limited to an area in the south central 
interior containing only a few large cities, produced similar results on 
a smaller scale. 

In these two hot spells, and likewise in the other fluctuations shown 
in Fig. 37, epidemics played no special part. But the effect of the 
weather upon epidemics appears to be about the same as upon other 
types of disease. For example, during the great influenza epidemic of 
1918 the death rate varied from city to city in fairly close harmony with 
the temperature before the onset of the disease and at its crisis. If the 
weather was cool and invigorating, but not cold, the ravages of the 
disease were reduced. The death rates during the first ten weeks of 
the main epidemic in the thirty-six cities of over 100,000 inhabitants for 
which data are available were as follows: . 


Mean Temperature 
for 30 Days before 
Outbreak of 
Epidemic and for 
10 Days at Crisis 


Death Rate per 
Thousand from 
Influenza and 
Pneumonia 
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No other known factor, not even the sanitary and medical condi- 
tions of the various cities, shows any such close relationship to the death 
rate. This does not mean that the weather caused the epidemic; there 
is no evidence of that. It merely increased or diminished its severity. 

Effect of the Seasons on Health and Energy.—Fig. 38 gives another 
example of the effect of the weather not only on health but upon energy 
in general. The lower curves show the death rate in Connecticut (C) 
in Pennsylvania (D) from 1910 to 1913, among persons more than two 
years of age. The curves are inverted so that good health is indicated 
by high parts and poor health by depressions. The two upper curves 
show the average hourly earnings of piece workers in three Connecticut 
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factories (A) and in a huge Pittsburgh factory (B) during the same 
period. Notice how nearly the four curves vary in harmony. In Jan- 
uary, 1910, people’s energy fell off very badly, as appears in curves A 
and B. At the same time many became ill so that during the next two 
months the death rate was very high, as indicated by the low level of 
curves C and D. During the spring of 1910 both health and energy 
increased rapidly and reached a high point in May and June. When the 
summer heat came on, it was great enough to diminish the energy of the 
factory workers materially so that curves A and B show a sag. Ill 
health also increased somewhat so that curves C and D become flat and 
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Fic. 38.—Seasonal Variations in Health and Energy in Connecticut 
and Pennsylvania. 


: Work of factory operatives in (4) Connecticut and (B) Pennsylvania; health (death rate 
inverted) in (C’) Connecticut and (D) Pennsylvania. Scale for (A) on left and (C) on right, (B) and 


ee -s placed below the others for convenience, although really belonging at essentially the same 
evel. 


sag a little, but not seriously. If children under two years were included, 
the health of this and of other summers would appear worse than in 
Fig. 38. 

Follow the curves through the four years. Without exception they 
are low each winter. In the summer of 1911, which was extremely hot 
and trying, especially in New England, they all show a dip, while in the 
summers of 1912, and especially 1913, when the hot spells were short 
and well separated, the heat had almost no effect. In the late autumn 
the curves for health drop sooner than those for energy, which seems to 
mean that the approach of cold weather at first stimulates people who 
are in good health while those who are feeble feel an ill effect from the 
low temperature more promptly. In winter, however, a drop in energy 
is regularly followed by a long period of poor health. 
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The four curves fluctuate so closely together that they seem to be 
subject to the same influences. The four factories were engaged in dif- 
ferent kinds of work; there were no strikes, labor troubles, or shut- 
downs to cause fluctuations in any of them; and the cities of Connecti- 
cut are 400 miles from Pittsburgh. There were no epidemics of any 
importance to cause the curves of health to go up and down together, 
and the agreement would be equally great if all contagious diseases were 
omitted. The only factor which seems competent to explain the curves 
and which varies in approximately, though not exactly, the same way in 
both places is the seasons and the general character of the weather. 
Records of deaths and factory work in more southerly states including 
the Carolinas, Georgia, and Florida show that the winter in the South is 
less harmful than in the North, while the long, hot summers have a 
correspondingly bad effect upon both health and energy. Tens of mil- 
lions of deaths in all countries where reliable records are available, and 
much evidence as to rates of work suggest that seasonal rhythms of 
health and efficiency corresponding to those of climate are universal. 
They prevail on a mild scale even in tropical countries. In India and 
Mexico, for example, the wet season brings a decline in the death rate 
and an increase in physical activity. 

Many other conditions, such as the growth of children, the mental 
activity of students, and the occurrence of mental diseases, show pro- 
nounced seasonal fluctuations which appear to depend mainly on the 
weather. These human rhythms are closely similar to those of animals 
and plants. That they are due to climatic causes and not to some innate 
quality of the organisms is generally inferred from the fact that they 
vary with the weather, not only from one year to another, but from place 
to place. In the southern hemisphere, for example, the physiological 
conditions of July are the same as those during January in corresponding 
climatic regions of the northern hemisphere. When people change 
their climate, they also change their seasonal physiological rhythms. 
This has been observed again and again among animals and plants as 
well as people. 

Effect of Minor Variations of the Weather.—Let us next consider 
the relation of the weather to individual climatic factors, beginning with 
temperature. Figure 39 sums up an investigation of the deaths during 
sixteen years (1900-1915) in thirty-three large cities of the United 
States—all the cities for which data are available. It shows the amount 
by which the death rate in any given month when the weather con- 
ditions were above normal exceeded or fell short of the rate during cor- 
responding months below normal. Thus in the upper section the dark 
shading at the left means that during the eight Januaries when the tem- 
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perature was unusually high, the death rate was relatively low, lower 
than in the eight when the temperature was below normal. In Febru- 
ary and March a similar relation prevailed. In April, however, people’s 
health was practically the same during the eight years when that month 
was warm and the eight when it was cool. From May to September, on 
the contrary, the number of deaths was large in years when the thermom- 
eter stood above normal and low in years when those months were cool. 
During the balance of the year, on the contrary, relatively high temper- 
ature was accompanied by 
few deaths, as in January 
to March. The important 
Temperalure point about all this is the 
uniformity with which any 
extensive departure of the 
temperature above or 
Relalive Humidity below a certain level has a 
harmful effect upon health. 

In the second section 
of Fig. 39 the heavy shad- 
ing during every month 
indicates that on the whole 
the moister months are 
Wina more healthful than the 
drier months at all seasons. 
This is especially marked 
in the driest parts of the 
country, as at Denver and 
Spokane, whereas at coastal cities like New York the moister summers 
have a higher death rate than the relatively dry ones. 

The third diagram indicates that storms are beneficial. Except in 
the autumn the stormier eight Januaries, Februaries, and so forth during 
our sixteen-year period had an average death rate lower than that of 
the corresponding months with fewer storms. Here again, individual 
cities show different results according to where they are located. Balti- 
more, Washington, Nashville, and Memphis apparently do not have 
enough storms, and hence are especially benefited when the vagaries 
of the seasons bring unusually stormy weather. More northerly and 
stormy cities, however, experience this benefit mainly in summer, and 
only rarely in winter. Many other lines of evidence suggest that the 
variability of the weather due to storms is stimulating, and that such 
variability, like temperature and moisture, has a certain optimum above 
or below which the effect is less favorable. For example, in New York 
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Fig. 39.—Net Effect of Weather in the United 
States. 
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City a study of the deaths day by day for many years shows that at all 
seasons, summer and winter alike, a drop in temperature is systemat- 
ically accompanied by a drop in the death rate, and a rise of tempera- 
ture by a corresponding increase in deaths. This occurs regardless of 
the fact that continued low temperature is accompanied by a high death 
rate, as is continued high temperature. The drop in itself appears to 
be what counts. The harmful effect of rising temperature does not quite 
equal the helpful effect of falling temperature. Thus the net result of 
variable temperature or of the other variations which accompany 
changes in temperature is stimulating. That is presumably the reason 
why storms appear beneficial in Fig. 39. 

The lower diagram of Fig. 39 suggests that strong winds are harmful 
to health in winter and beneficial in summer. This may be due to the 
wind itself, but more probably to the temperature, moisture, and other 
conditions which the winds bring with them. 

The Optimum Temperature for Man.—The next step is to determine 
the optimum temperature, atmospheric humidity, and variability, and 
to discover how much harm results from departure from the optimum. 
Fig. 40 illustrates the effect of temperature alone, without respect to 
other conditions or to the season at which a given temperature occurs. 
The upper curve shows what happened to a large group of students at 
West Point and Annapolis. When the outside temperature was low, 
their marks in mathematics and English were also relatively low, which 
means that their minds were comparatively inactive. When the average 
temperature rose well above 20° F., the marks began to improve. When 
the outdoor temperature averaged about 40°, that is, when it rose to per- 
haps 50° by day, and there were light frosts at night, mentality seemed 
to be at its best. At higher temperatures the minds of the students 
were less alert in spite of the fact that the approach of examinations 
demands special exertion in the spring and early summer. Much fur- 
ther study is needed before the exact facts as to the relation of mental 
activity and the weather can be stated positively, but enough is known 
to indicate that there is an important relationship, and to suggest that 
for some unknown reason the conditions which accompany fairly low 
temperatures are more stimulating to mental than to physical activity. 

The second curve in Fig. 40 shows variations in health at different 
temperatures as determined by an analysis of millions of deaths and 
thousands of illnesses in many countries. Here, just as in the mental 
curve, people’s health and energy appear to be relatively low in cold 
weather. When it is cold, people may be active, but they do not have 
much surplus energy; if they become ill, they are in much more danger 
of dying than in warmer weather. As the temperature rises, health and 


114 GEOGRAPHIC FACTORS AND PRINCIPLES 


energy keep on improving until the highest level is reached at an average 
of about 64° F. for day and night, that is, when the thermometer rises 
to 70° more or less at midday and falls below 60° at night. The work 
of factory operatives shows an almost similar curve, except that it 
reaches its highest level at 60° instead of 64°. Accurate experiments, 
especially at the laboratory of the United States Bureau of Mines in 
Pittsburgh, likewise place the optimum temperature for physical comfort 
between 60° and 70°, the exact position depending upon the humidity, 
just as is the case with deaths and factory work. Thus, for the white 
race the optimum temperature at ordinary humidities, say 50 to 80 per 
cent, lies not far from an average of 64° for day and night. 
‘Mean Temperature of Day and Night The other curves in 
0° F, 6°10°15°20°25'30 35°40°45° 50°55'60 6570 75-80 85 90 96 100 F, Fig. AO suggest that man 
is much like other forms 
of life. One shows the 
amount of carbon dioxide 


SE 


Nee 
|| 


liberated by the crayfish 
at different temperatures. 
This is a measure of the 


animal’s activity. At 
temperatures a little above 
freezing the life processes 
of this cold-blooded animal 
practically cease. With 

warmer conditions its 
Rate of Fission|_|_| 


1 
ate of Fianlo FE " activity rises steadily to a 
ue = 4 uae maximum not far from 
motes ae An | 75° and then falls off 
phe CHEER CHEE rapidly. In the much 

Fia. 40.—Relation of Temperature to Vital lower ot 2 He pag 

Piea! by the infusoria curve, 

the rate at which the cells 

divide varies in the same way as the activity of the crayfish, except 

that the optimum is a little higher. The same is true of plants, 

whose optimum in most cases is highest of all. Fig. 40 illustrates 

the fact that among all living beings the same great law of optimum 
temperature apparently prevails. 

The Effect of Atmospheric Moisture.—Among the climatic elements 
other than temperature, people often suppose that the barometric pres- 
sure is highly important; but except at high altitudes it is now generally 
agreed to be important chiefly because of its effect upon variations in 
temperature and humidity. 


Physical 
Energy 


Absorbtion of 
Oxygen by 
Crayfish 


PEE EEE EEE 


Grains af Moisture per Pound of Dry Air 


WEATHER, CLIMATE, HEALTH, AND PROGRESS 115 


It is hard to separate the effects of humidity from those of tempera- 
ture. In general, the investigations thus far made suggest that people 
work best with high humidity in winter, and low humidity in summer. 
An investigation of nearly ten million deaths in the United States, 
France, and Italy indicates a mean temperature of 64° F., and a mean 
relative humidity of 80 per cent as the optimum when day and night 
are both considered. The whole matter is summed up in another 
300 
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Dry Bulb Temperature 
Courtesy of American Society of Heating and Ventilating Engineers, and U. S. Bureau of Mines. 


Fic. 41.—Comfort Chart, Showing Relation of Atmospheric Temperature and 
Humidity to Human Comfort in Still Air when People Are Absolutely at Rest. 


way in Fig. 41. Temperature is there measured horizontally, from low 
on the left to high on the right. The amount of moisture in the air is 
measured vertically, the bottom of the diagram representing absolutely 
dry air, and the top a condition where the air contains several hundred 
grains of moisture per pound of air. The curved lines show relative 
humidity. As the result of experiments carried on by the American 
Society of Heating and Ventilating Engineers and the United States 
Public Health Service in the Laboratory of the Bureau of Mines at Pitts- 
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burgh, it has been found that when people are absolutely at rest and the — 
air is motionless, the most comfortable conditions are those indicated by 
the heavy line sloping downward from left to right. Along each of the 
other lines parallel to this, the atmospheric conditions are at all points 
equally comfortable, whereas the degree of comfort diminishes as one 
recedes from the comfort line. The comfort line passes through approx- 
imately the following points: 


B. I] | B. 

A. Relative || - = | Relative 
Temperature, si Temperature, | xa 

Degrees F. Humidity, Degrees Humidity, 
Per Cent Per Cent 

64 100 71 40 

65 90 72 30 

66 80 74 | 20 

67 70 | 76 | 10 

68 60 | 79 | 0 
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In other words, if the temperature is 66° and the air holds 80 per 
cent as much moisture as it possibly can, a condition common in cool 
greenhouses, the kind that have a spring-like freshness, one feels as com- 
fortable as in a temperature of 74° and a relative humidity of only 20 
per cent, a condition common in houses and offices in cold weather. If 
the air is in motion, which is rarely the case within doors in winter, a 
temperature somewhat higher than that of the comfort line is the 
optimum for comfort. If people are in motion, as they generally are 
to at least a slight extent, the reverse is the case. Even.a little move- 
ment warms people’s bodies and thus lowers the position of the comfort 
line. Other experiments, such as those of the New York State Ventila- 
tion Commission, indicate that although for a short time people may feel 
as comfortable at 75° F. as at 68°, their bodies are subject to a greater 
strain in the warm air than in the cool. 

All these various lines of evidence are in close agreement. An aver- 
age temperature of 64° and an average relative humidity of 80 per cent 
for day and night together mean a daytime condition of perhaps 66° to 
70° with a relative humidity of 50 to 70 per cent, which corresponds 
almost exactly with the findings illustrated in Fig. 40. At night, on the 
other hand, a temperature not far from 60° with sufficient moisture to 
produce dew on the cool ground is best. Such conditions appear to be 
the ideal toward which we ought to strive within our houses, schools, 
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and places of business. Failure to do this is apparently an important 
reason why health and efficiency fall off so badly in winter even though 
we protect ourselves from the outside air by means of heated houses. 
Within our houses the winter air is often extraordinarily dry. This not 
only parches the mucous membrane and leads to colds, but makes people 
sensitive to drafts. In the autumn we sit in a temperature of 65° and 
feel comfortable. As soon as the rooms are heated, however, many 
people feel chilly if the thermometer falls below 70°. The extreme dry- 
ness causes rapid evaporation from the skin and that makes us cool even 
though the temperature is higher than is good for health. If people 
would live in cool and properly humidified but not damp rooms, not 
only would they probably soon find themselves comfortable but their 
health, work, and pocketbooks would presumably be better off. 
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Fia. 42.—Effect of Changes of Weather. 


The Benefit of Variability—The importance of variable weather in 
other respects, as well as health, is illustrated by two sentences from the 


sporting page of a morning paper: ‘‘ With a marked change in the 
weather the men of the university football team showed more spirit 
than they have displayed all the week.”” ‘ A touch of winter in the air 


made the football practice a little snappier this afternoon.” The two 
reporters who wrote these words touched on something which we all 
know, but whose importance is perhaps greater than we realize. When 
to-day’s temperature is the same as yesterday’s, people tend to work 
slowly, while if there is a change they work faster. Of course, the change 
may be too extreme, but that occurs only occasionally. In three Con- 
necticut factories a rise in temperature, taking the year as a whole, was 
slightly stimulative, while a drop of from 4 to 10 degrees caused people 
to work faster than at any other time. This means that each of the 
storms which pass over us probably gives a distinct impetus and makes 
us work faster. Fig. 42 shows the average effect of clear and cloudy 
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days on 300 factory operatives during a year in Connecticut, regardless 
of temperature. Most people think that they work fastest on a bright, 
clear day after a storm, but these hundreds of factory operatives did not 
do so. The people whose work is illustrated in Fig. 42 worked most 
slowly on the first clear day. Their work increased a trifle on the next 
clear day, and on the partly cloudy days, and was highest at the end of 
a storm. The first cloudy day was not favorable, but the second cloudy 
day when rain perhaps fell in the morning, the sky began to clear in the 
afternoon, and a brisk northwest wind brought lower temperature was 
the time when they were most efficient. Fig. 42 suggests that the pas- 
sage of each successive storm spurs people to greater activity. 


127. 122 M7 M2 107 lu2 97 92 87 82 i 72 8T 


30) 


Fic. 43.—Distribution of Climatic Energy in the United States. 


The Distribution of Climatic Energy.—The preceding facts enable us 
to construct a map of climatic energy, that is, the degree of health and 
energy that would be expected in any given region if all other conditions 
were uniform, and climate alone varied from place to place. Such a 
map, Fig. 43, shows that the best part of the United States is the north- 
eastern quarter, especially the region from southern New England to 
Iowa. Although the winters are too cold and the summers often too 
hot, these disadvantages are partly neutralized by the constant suc- 
cession of storms which give a stimulating variability and bring at least 
occasional days that more or less approach the optimum at almost all 
seasons. The Pacific Coast is also highly favorable. So far as tem- 
perature and relative humidity are concerned, its coastal sections are 
almost ideal, for days averaging below 40° and above 70° are almost 
unknown, and the atmospheric humidity is relatively favorable. The 
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main disadvantage is the infrequency of storms, lack of variability, 
although contrasts from day to night help in this respect. As for the 
rest of the map, notice how climatic energy declines in the southern 
United States. Note also the area of somewhat low energy extending 
toward Nevada, and the relatively low band covering the whole Rocky 
Mountain area. This does not mean that the climate in any part of the 
United States is really bad, for compared with vast areas in lower lati- 
tudes and even with most areas in similar latitudes almost all parts of 
the country are highly favored. 
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Fig. 44.—Distribution of Climatic Energy in Europe. 


Depth of shading indicates the degree to which the climate makes people energetic. 


A similar map of climatic energy in Europe appears in Fig. 44. Here 
the main features are the area of high energy around the North Sea, the 
decline from there outward in all directions, and the three tongues of 
relatively good conditions projecting toward the Baltic, Black, and 
Adriatic Seas. It is particularly noteworthy that the climatic energy 
of Europe declines from west to east almost as rapidly as from the 
North Sea southward. 

Climatic Energy, Health, and Progress.—We have already seen that 
in Europe the maps of health (Fig. 31) and progress (Fig. 32) are prac- 
tically identical. In the United States the same is true. Fig. 45 illus- 
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trates the opinion of twenty-three leading American geographers, ethnol- 
ogists, and others as to the relative rank of the states in all kinds of 
progress. It is based upon the definition of civilization already given. 
A corresponding map of health might be based on the official mortality 
record of the United States; but for large areas no records are available, 
and elsewhere the statistics are still doubtful. Again, the distribution 
of health in the United States is greatly influenced by the high mortality 
of the Negroes in the South and of the immigrants in the northeastern 
cities, by the low mortality of the selected and vigorous immigrants in 
the West, and by the contrast between the dense and unhealthy indus- 
trial population in some places and the healthy farm population else- 
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Via. 45.—Distribution of General Progress in the United States. 


where. Since we are here studying health in relation to climate, we 
ought to eliminate these factors as far as possible by using a map show- 
ing how the health of people of the same race and social condition varies 
from place to place. The best available approach to this is a map 
(Fig. 46) based on the statistics of life insurance companies. When the 
map was prepared, each of the three companies whose data are employed 
insured about the same kind of people in all parts of the country, so that 
the deaths, compared with the “risks,”’ or people who are insured, give 
a good measure of the general conditions of health. The map shows that 
the best health is in the northeastern quarter or more of the country 
and on the Pacific Coast. The prairie states of Nebraska and Towa 
stand highest. Much of their advantage is due to the large proportion 
of prosperous farmers among their risks. Southward there is a rapid 
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decline in health so that the death rate in the southern tier of states is 
30 to 50 per cent higher than in those of the North. A noteworthy 
feature is an area of poor health running north into Nevada, and a band 
of relatively poor health across the entire Rocky Mountain area. 

The most significant feature of this investigation of health is that our 
three maps of the United States are practically alike, and so are the three 
of Europe. In other words, generalized maps of climate, health, and 
progress in both continents present the same aspect. The word “ gen- 
eralized” needs emphasis. If we were to make maps showing every 
minute detail of either climatic energy, health, or progress, they would be 
extremely intricate and almost impossible to interpret. and compare. 
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Fre. 46.—Distribution of Health in the United States According to Life 
Insurance Statistics. 


Climate varies from hill to valley, from the lakes to the broad prairies, 
from the seacoast with its iodine in the air to the interior, and even from 
the hot city streets with their dust to the open country with its breezes 
and pure air. In the same way the health, energy, and efficiency of 
different families and different quarters of the same city vary enor- 
mously for all sorts of reasons; and so does the distribution of progress 
and civilization. The worst streets in New York or Chicago are in some 
respects more backward than many parts of Africa. Nevertheless, 
when we take the average conditions of climate, health, and progress in 
reasonably large areas this multitude of little differences disappears, 
and we see that in a broad way the distribution of the three conditions 
is similar. 
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World Relationships of Climate, Health, and Productivity.—Let us 
carry the matter one step further. Figs. 47 and 48 are world maps of 
climatic energy and civilization like the corresponding maps of Europe 
and the United States. They resemble one another closely, and are also 
much like the map of productivity, Fig. 2. Certain details are of course 
different. Where there are differences, these arise largely from the 
length of time that a region has been settled and from recent move- 
ments of Europeans. Perhaps the most surprising thing about Fig. 47 
is the way in which climatic energy declines from western Europe 
through Russia to Central Asia. It was long supposed that, other 
things being equal, the climate would permit a man to be as capable 
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Denoyer’s Semi-elliptical Projection. 


Via. 47.—World Map of Climatic Energy on the Basis of Work in Factories. 


in Central Asia as in Germany, but the climatic map suggests that 
this is not the case. From this point of view it is not surprising that 
the civilization of Central Asia is low. Farther East, on the other 
hand, climatic energy rises once more. It is comparatively high in 
Japan, and there we find the most progressive nation of Asia. 

The general similarity in the distribution of climatic energy, health, 
productivity, and civilization is far too close to be accidental. Neither 
health, productivity, nor civilization has any appreciable effect. upon 
climate, although each has an important effect upon the other. There- 
fore the climatic conditions must be the main foundation which causes 
the others to conform to its distribution. A given race with a given 
tage of civilization tends to be progressive and productive in fairly close 
harmony with the degree to which the climate helps it to ward off dis- 
ease and to remain vigorous. This does not minimize the importance 
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of the many other factors which influence health and the distribution of 
human productivity and civilization. It merely means that climate 
establishes the broad lines of distribution, whereas other factors deter- 
mine in large measure the more local contrasts. 

The White Race in the Tropics.—The importance of tropical coun- 
tries as the greatest undeveloped source of new production, water power, 
and the like, makes it peculiarly important to understand the true 
relation of such regions to the health of white people. Modern medicine 
and sanitation can overcome many of the unfavorable conditions of 
tropical countries, but whether they can do so entirely is doubtful. 
Panama is often cited as an example of the complete conquest of the 
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Denoyer’s Semi-elliptical Projection. 


Fria. 48.—World Map of Civilization 


handicaps of a tropical climate. The facts do not sustain any such 
conclusion. Among the mixed population of the cities of Colon and 
Panama, the death rate was cut from 50 or 60 to 25 or 30 by the splendid 
work of the United States Army. Since then the rate has been falling no 
faster proportionally than in the United States, and perhaps not so fast. 
It still remains twice as high as in corresponding cities in this country. 
In any backward region the introduction of modern methods makes a 
tremendous difference at first, but thereafter the death rate still remains 
high almost invariably, and falls only at a rate corresponding to that in 
more favored regions. But how about such figures as the following, 
which show the death rates among white men in other regions compared 
with the rate among white employees of the same age in the Canal Zone? 
All the rates have been adjusted to a so-called standard population 


124 GEOGRAPHIC FACTORS AND PRINCIPLES 


so that the effect of differences in age is eliminated. Do they not 
prove that science may make tropical regions as healthful as any in 
the world? 


| Death Rate | Approximate Death Rate 
| from | When Deaths Due to 
All Causes | Violence Are Eliminated 


New York State, 1906-1915............ Le 10.6 
Cannecticuty 1906-1915 nee sae 10.8 9.3 
Washington State, 1908-1913.......... 7.8 5.3 
New Zealand, 1906-1915.............. | Gai 4.8 
White Canal employees from the United 

Stateswi 012101 casereneae oun sane 4.9 | oF 
Students in Yale University, 1912-1917. . | 1.9 | ihey¢ 


| 


These figures merely indicate that the effect of climate may be com- 
pletely masked by natural selection, occupations, and the like. New 
York State, being handicapped by huge cities, unhealthful occupations, 
and immigrants untrained in sanitation, has a high death rate. Con- 
necticut, perhaps because its cities are smaller, has a somewhat lower 
death rate, but is by no means so well off as the state of Washington, 
where a good climate, favorable natural selection, and healthful indus- 
tries combine to promote good health. The immigrants to remote New 
Zealand have probably been even more highly selected than those of 
Washington, and the cities are smaller and the occupations more favor-’ 
able. The white people employed at Panama are far more rigidly 
selected than those in New Zealand and Washington, and their occupa- 
tions are very healthful. Persons who are organically diseased rarely 
attempt to go there. They cannot get employment, for the Canal 
employees are subjected to strict physical examinations. Moreover, 
while employed at the Canal they receive unusually good and system- 
atic medical care, and many are sent home because they do not stand 
the climate. The data as to Yale University are added to show how 
selection may reduce the death rate in the United States as well as the 
tropics. Young men who are sick rarely enter a university. If they 
become sick while there, they usually go home. Hence the Yale death 
rate is only 1.9, whereas that of all young men of the same ages in the 
state of Connecticut is 4.5. It appears then, that while the reduction 
of the death rate at Panama is a wonderful feat, the low rate among 
white employees in the Canal Zone does not prove that the handicaps of 
the tropical climate have been eliminated. 
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Tropical Australia shows the same thing more clearly. We have 
already seen that the death rate in Queensland is extraordinarily low 
and the birth rate high. We have concluded that this is due largely to 
the selected character of the population. But what happens to the 
people born in Queensland? One answer is contained in the following 
table where the people who were vern in Queensland—not those who have 
gone there as settlers—have the highest death rate in each of the six 
columns. 


DEATH RATES PER “STANDARD POPULATION” AT AGE 15-49 YEARS 


IN VICTORIA, NEW SOUTH WALES, AND QUEENSLAND, ACCORD- 
ING TO PLACES OF BIRTH AND RESIDENCE, 1920, 1921, 1922 


RESIDENCE 
Birthplace Victoria New South Wales | Queensland 

Male | Female | Male | Female | Male | Female 
WilClORIA ein eer eetres nee. 4.38 4.01 3.60 Boke 4.28 Bis LL} 
(Binodanaeeet ee erie SnOO. 3.87 Ss 3.39 4.66 3.99 
SGOULATLGL Ws teres oem eet coeal Goose Ame 3.94 3.48 4.85 mee 
New South Wales....... 4.47 4.27 3.76 | ONG 4.84 4.03 
@ueenslan dime weet. Dee onOLs 4,.42* 4.13* Ao aN cb 2ie 


* Maximum. 
Another answer is found in the following figures showing the number 


of children born to persons whose own birthplace was in various regions 
and who died in Australia during the year 1921: 


(Genmanvaee eee eee 6.3 LVasm ani eee ne eae 520 
Treland.. IS A obo stel Me ee Sage 5.8 Sou uaeAUS tralia ees ee 4.5 
SISOUIBNOG!. > doce cbace doe DEG VACUORIE, 5 © Aha se ope te. Aral 
England. . eee ones Queensland) see ee ee 3.8 
New inh Wales ae eas el 


No matter in which state of Australia they live, the people who were 
born in Queensland have a higher death rate and a lower birth rate 
than those born in the other Australian states or in England or Scot- 
land. The great majority of those who reside in Queensland, especially 
the tropical parts, have the advantage of having been born elsewhere. 
But those who are born in Queensland are not so strong as the rest of the 
population in spite of the fact that as a rule they live under similar con- 
ditions and had parents who presumably possessed unusual vigor. Thus 
it appears that even in the most favorable experiment of white residence 
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within the tropics, the white race suffers some loss of health and vigor 
even when tropical diseases are eliminated and other factors are favor- 
able. 

Changes of Climate and Civilization—In weighing the relative 
importance of climate as a factor in determining the distribution of civili- 
zation and productivity, the past must not be overlooked. Mesopo- 
tamia, Syria, Egypt, Carthage, and Guatemala all produced great civ- 
ilizations where climatic energy is now low. Some people believe that 
this proves that a stimulating climate is not essential to the highest 
civilization. A sound conclusion is possible only if we know the facts 
as to the climate of the past. Recent years have seen a hot debate over 
the question of climatic changes during historic times. Various hypoth- 
eses, such as those of climatic change due to deforestation, a steadily 
progressive change, and climatic uniformity, have all been advocated 
and rejected, as has the idea that climatic changes have been of the same 
kind in all parts of the world. The hypothesis which is now most widely 
accepted is that of pulsatory changes whose nature varies in different 
parts of the world. In other words, during some centuries and in some 
regions the climate has apparently been appreciably more stormy than 
now; at other times and in other places less stormy. The strongest 
evidence of this is found in (1) the distribution of ruins in dry regions; 
(2) the strands, fluctuations and salinity of enclosed lakes; (3) historical 
records of famines, storms, and the like; and especially (4) fluctuations 
in the rate of growth of old trees such as the huge sequoias of California, 
some of which are 3000 years old. 

Few authorities now doubt that during historic times there have been 
climatic pulsations of longer duration and greater magnitude than those 
observed since records have been kept. The unsolved question is how 
great these pulsations have been, and how much effect they have had 
upon history. We can, however, gain some idea of how great a change in 
climate would be needed to produce a given change in health and energy. 
Judging by the effect of given climatic conditions upon the death rate in 
the United States, the climate of Athens in Greece appears to be about 
as healthful as that of Augusta in Georgia and Vicksburg in Mississippi. 
A change involving the following points would apparently raise it to the 
level of New York and Chicago, which enjoy almost the most stimulating 
climates in the United States: 


1. Temperature of July 77° F. instead of 81° F; January 48° instead 
of 46°. Mean temperature of the year 62.0° instead of 63.1°. 

2. Relative humidity at all seasons 10 per cent higher than now, Janu- 
ary, the moistest month, 84 per cent instead of 74 per cent; July the driest 
month, 58 per cent instead of 48 per cent. 
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3. Annual rainfall 22 inches instead of 15, ranging perhaps from 3.3 
inches in November to 1.0 in July instead of 2.9 in November and 0.3 in 
July. 

4. Number of storms twice as great as now. 


Whether this is exactly the kind of change that has taken place we 
do not yet know, but there is strong evidence that when Greece was in its 
prime the climate was stormier than now, and approached more or less 
to the conditions indicated above. The noteworthy fact is that so small 
a change, scarcely more than the normal variation from one year to 
another, would apparently make a difference sufficient to give Greece a 
climate as healthful and stimulating as that of the regions that now are 
most progressive. Since most regions where civilization was once high 
but has now greatly decayed show signs of adverse climatic changes, it 
seems to the authors of this book that the relation of climate and civiliza- 
tion was probably the same in the past as at present. That is, climate 
appears to be the main factor in determining the broad general outlines 
of the distribution of health, energy, civilization, and productivity. 
But, on the other hand, relief, soils, minerals, and facilities for trans- 
portation, and likewise migration, natural selection, racial inheritance, 
parasitic diseases, food, clothing, shelter, occupations, density of popu- 
lation, and stage of culture introduce great modifications in the distri- 
bution which would result from climate alone. They lead to such fea- 
tures as the brilliancy of Athens in the past, the present remarkable 
development of Hawaii, and the contrast between the Black Belt and 
the Kentucky mountains. Yet climate still seems to remain the most 
widely effective of all the great factors in determining the distribution 
of human activity and productivity. 


EXERCISES AND PROBLEMS 


1. Let different members of the class prepare isopleth maps from each column 
of Table 46, omitting column E. How far do the various maps resemble Fig. 43? 
Which map probably comes nearer to representing the health of homogeneous 
groups of people, that is, of groups which are alike in sex, age, occupations, intelli- 
gence, percentage of foreigners, degree of congestion in cities, etc.? (see notes on 
Table 46). Which map is more likely to show the effect of climate? Which actually 
shows the most resemblance to Fig. 46? In your maps point out the features which 
seem to you to be due to (a) climate, (b) occupations, (c) cities, (d) possible inac- 
curacies of statistics, (e) racial conditions such as the presence of Negroes or of 
recent European immigrants. 

2. How does the distribution of births compare with that of deaths (Table 46)? 
Make a map of excess of births over deaths. In what kinds of regions is the excess 
greatest? Is the birthrate high or low in the places having high infant death rates? 
a high general death rate? Why? What general conclusions can you draw as to 
the geographical relationship between births and deaths? 
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3. Explain the conditions as to stage of development, migration, occupations, 
transportation, and material resources which cause the distribution of health to be 
much more like that of climatic energy in Europe than in the United States. 

4. Go through this book and make a list of all the maps of the United States, 
Europe, and the world which bear a strong resemblance to the corresponding maps 
of health and climatic energy. In how many different ways can the resemblances 
be reasonably explained? What does this suggest as to problems for scientific 
investigation? 

5. Keep a record of your own feelings and of the weather for some weeks. See 
whether you find any systematic relation between your own energy and optimism 
and the kind of weather or the changes of weather. 


CHAPTER X 
DISTRIBUTION OF POWER AND INDUSTRY 


The Relation of Power to Progress.—Having studied the general 
principles governing the effect of climate, relief, and soils upon the 
amount and kind of productivity in different parts of the world, we must 
next ascertain the part played by minerals. We shall here confine our- 
selves to the fuels and other sources of power, deferring the metals and 
stony products to Part II. 

The mineral sources of power, as usually defined, include coal and 
petroleum (with natural gas), but water and wind are also mineral 
substances. At present the approximate percentages of power and heat, 
as measured in heat units, supplied by various means are as follows: 
coal, 65; oil, 18; wood, 6; water, 4; natural gas, 4; work animals, 3; 
and wind less than one-tenth of one per cent. 

The use of wind for power has declined so much that it will be 
omitted from further discussion. Work animals and wood are discussed 
in other chapters. 

Before we discuss the other five, it is necessary to remove certain 
common misunderstandings. For a century, steam power has influ- 
enced the world so profoundly that many people suppose that coal, the 
chief source of power, is actually the cause of modern manufacturing 
and transportation, and that these are a primary cause of recent progress 
in civilization. This mistake should be carefully guarded against. 
Coal did not cause England, for example, to become a leader in manu- 
facturing and commerce. Before the invention of the steam engine 
England was already the world’s leader in both respects. English cloth, 
made by hand, was famous in many countries; English cutlery, tools, 
and machines were the best to be had; and English ships were sailing to 
all parts of the world. Then as now, they were the most noteworthy 
carriers of commerce. Next to England in these respects came the 
neighboring North Sea countries, Belgium, France, the Netherlands, 
and Germany. Switzerland, too, was famous for fine clocks and watches, 
cotton cloth and silks, just as to-day. In the New World before the 
time of the steam engine, New England was the chief manufacturing 
center; cotton from the South was shipped to that section and the fin- 
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ished product shipped back again much as at present. Commerce, 
too, was more active from Boston to Baltimore than farther south. In 
short, except for almost uninhabited regions, like the United States west 
of the Appalachians, to which Europeans have since migrated, the gen- 
eral centers of industry and commerce were then almost the same as now. 
This was true even in countries like Japan where beautiful silks, pottery, 
lacquer work, and many other types of manufactured goods were pro- 
duced abundantly long before the introduction of modern machinery. 

Then came the steam engine. Its use in manufacturing stimulated 
the growth of old cities and caused new ones to spring up; its use in 
transportation did likewise, and shifted ocean commerce from the small 
shallow ports to the large ones with deep harbors. In many cases the 
seaports simply shifted downstream and remained on the same river as 
before. The general regions which had formerly been most active in 
manufacturing and commerce still maintained their supremacy. Switz- 
erland, for example, has no coal, but it felt the stimulus of steam power 
almost as much as did England. So, too, with the Netherlands, whase 
ships obtained their coal from England; and with New England, whose 
manufacturers brought coal from Pennsylvania, 300 to 500 miles away. 

The Real Part Played by Power in Manufacturing.—The real secret 
of the geographical distribution of the use of coal, water, or any other 
source of power may be understood from an illustration. Suppose a 
score of cabinet-makers are at work, each in his own shop. All make 
tables by hand, but some build square-cornered tables of undressed pine, 
others construct carefully dressed pine tables with legs turned in a foot- 
power lathe, and the most skillful devote themselves to carving and 
polishing beautiful tables of hard walnut and mahogany. Each does 
his best, but none has good tools. Now suppose one of the most skillful 
invents a power lathe run by a waterfall. What will be the effect? The 
owner of the lathe will make more and perhaps better tables than before. 
The other men who are equally skilled will either set up lathes if they 
have water power, or will hire the owners of the power lathes to do their 
turning for them. The man who is only skillful enough to make 
undressed tables with square legs will not bother about the new inven- 
tion, even if he has a fine waterfall. 

This illustrates what happened when the steam engine was invented. 
The people who were already skillful and who had coal of their own soon 
profited greatly. Belgium, northeastern France, western Germany, 
and Pennsylvania were the chief regions of this kind aside from England. 
Other skillful people who had no coal began at once to import it. Switzer- 
land, Sweden, and New England are among the chief examples of this 
type. The moderately skillful manufacturers in Italy, Spain, Russia, 


DISTRIBUTION OF POWER AND INDUSTRY 131 


and Louisiana imported or mined what coal they needed, but did not 
increase their manufactures nearly so rapidly as did the regions where 
manufacturing was previously well developed. The unskilled manu- 
facturers of China, India, and Siberia, even though having fine supplies 
of coal, paid no attention to the new methods until people from more 
highly developed regions forced them to do so. The presence of coal or 
any other source of power has never made any nation civilized, nor has 
it greatly changed the relative positions of the nations in manufacturing 
or commerce. It has, however, greatly stimulated the countries that 
were already active, and it causes certain industries to be located in 
certain places—steel works in Pennsylvania, for example. 

No source of power illustrates this better than petroleum. The 
United States happens to be the world’s chief producer and chief con- 
sumer. But some of the largest consumers are Great Britain, Germany, 
and France, all of which have only scant supplies within their own ter- 
ritory and in the regions which they control politically. Although the 
entire British Empire, previous to the British mandate over Mesopo- 
tamia, produced less than 1 per cent as much oil as the United 
States, Great Britain equipped many of her naval vessels as oil burners. 
She knew that the energy of her people would secure the oil, though 
it might come from backward regions in Mexico and Russia. Thus the 
progressive countries are stimulated by the discovery of new sources of 
power, even though those sources lie outside their own territory. 

’ The Relative Distribution of Coal and Manufacturing.—The relative 
distribution of coal and of manufacturing is well illustrated in Fig. 49. 
The left-hand side shows the amount of coal mined in the various 
states in 1923. Pennsylvania, with anthracite as well as bituminous 
coal, stands far in the lead. It mines 40 per cent of all the coal of 
the United States, and 19 per cent of that of the world. The next four 
states, West Virginia, Illinois, Kentucky, and Ohio, when combined, 
produce a little more than Pennsylvania. Four other states, Indiana, 
Alabama, Virginia, and Colorado, complete the list of those that pro- 
duced more than 10,000,000 tons apiece in 1923. These nine produce 
nearly 92 per cent of the country’s coal, and are the only states that can 
be called large producers. Yet only four, Pennsylvania, Illinois, Ohio, 
and Indiana, are among the nine greatest manufacturing states, as indi- 
cated on the right side of Fig. 49. Of the other five states that lead in 
manufacturing, Michigan has a very small supply of coal but can easily 
be supplied from Illinois, Pennsylvania and other states; New York and 
New Jersey have no coal, but can easily get what they need from 
Pennsylvania; Massachusetts has none and can get it only at consider- 
able expense; while California not only has none of its own, but has to 


132 


GEOGRAPHIC FACTORS AND PRINCIPLES 


pay more for it than does almost any other part of the country. Thus 


Coal Production, 1923, Value added by manufacture, 
in millions of tons 1919, in millions of dollars 
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Pia. 49.—Coal Production Compared with Value 
Added by Manufacturing in the United States. 


insect pests. 


the leading manufactur- 
ing states range all the 
way from most favored 
to least favored so far 
as coal is concerned. 
On the other hand, 
although West Virginia 
and Kentucky are two 
of the great coal states 
they rank low in manu- 
facturing. 

The idea that the 
distribution of manu- 
facturing depends on 
that of coal is so wide- 
spread that we may well 
test it by the strict 
mathematical method of 
correlation coefficients. 
This method shows 
whether two sets of phe- 
nomena are really re- 
lated. If one varies 
exactly with the other, 
as the length of the day 
varies with the noon- 
day distance of the sun 
from the zenith, the 
correlation coefficient is 
one. If there is no rela- 
tion whatever the coeffi- 
cient is zero. But sup- 
pose two things have a 
relation like that of the 
corn crop and the sum- 
mer rainfall, where the 
amount of corn depends 
partly on the rain, but 
also. on other things 
such as temperature and 


In that case the correlation coefficient is between one 


DISTRIBUTION OF POWER AND INDUSTRY 133 


and zero, and is expressed as a decimal. Applying this exact 
method to a comparison between the amount of coal mined per 
capita in the various states and the value per capita added by manu- 
facturing, the correlation coefficient is practically zero, which means 
that there is no real connection. The presence of coal determines the 
kind of manufacturing, for heavy iron goods such as steel rails are sure 
to be manufactured as near the coal as possible, but the coal does not 
determine the relative amount of manufacturing. The use of coal has 
indeed increased the total volume of manufacturing enormously, but 
its effect has been as great in New Hampshire, California, or Switzerland 
as in Pennsylvania or England. 

Let us see how the amount of coal mined per capita (Fig. 50) and 
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Fig. 50.—Per Capita Value of Coal Mined in the United States. 


the per capita value of manufacturing (Fig. 51) compare when plotted 
on maps. In the coal map three centers are evident (see also Fig. 115, 
page 294); (1) the Appalachian field where West Virginia produced 
64 tons per capita in 1923, Pennsylvania 28, and Kentucky 17; (2) the 
Illinois field which gave that state 12 tons per capita and Indiana 9; 
and (3) the Rocky Mountain field where Wyoming (39) almost rivals 
West Virginia in production per capita, although its aggregate produc- 
tion is small. The manufacturing map, on the contrary, displays only 
one great center, extending from the Atlantic Coast between Portland 
and Baltimore to Chicago and Milwaukee. Scarcely a hint of any con- 


nection between the two maps is discernible. 
On the other hand, Fig. 51, and also Fig. 141, page 368, showing 
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the percentage of gainfully employed workers engaged in manufacturing, 
show an unmistakable resemblance to the maps of progress (Fig. 45), 
health (Fig. 46), and climatic energy (Fig. 43). The connection of the 
whole series can scarcely be doubted. Other factors, such as racial 
character, an early start, and nearness to markets and labor supply 
doubtless play a part in determining the distribution of manufacturing. 
On the other hand, among the purely physical factors of environment, 
the location of coal shows no discernible relation to the amount of man- 
facturing, whereas climate shows a close relationship, and hence must be 
regarded as one of the fundamental factors in determining how much 
coal is consumed to supply power for manufacturing. 
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Fira. 51.—Per Capita Value of Manufacturing in the United States, 1919. 


The World-wide Distribution of Coal.—An examination of the whole 
world likewise leads to the conclusion that there is little relation between 
the amount of coal in a country and the amount that is mined or that 
is used in manufacturing. In Fig. 52, the countries having the largest 
known resources of unmined coal are arranged according to those 
resources, as shown on the right. Notice how overwhelmingly the United 
States surpasses every other country. Its coal reserves almost equal 
those of all other countries combined. Canada and China come next, 
each with about a sixth of all the coal in the world. Siberia, Australia, 
the British Isles, and Germany form another group of favored countries, 
even though each has no more than 2 or 3 per cent of the world’s total. 
Important manufacturing countries like France, Belgium, Japan, and 
Holland trail far behind with scarcely more than a fourth, or even a 
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fifteenth of 1 per cent. Now turn to the left-hand side of the diagram. 
How absolutely different it looks! It shows the annual production of 
coal in 1923. The scale is ten thousand times greater than that of the 
reserves. The United States with an annual output of about 600 million 
tons stands as markedly ahead of all other countries on this side of the 
diagram as on the other, but that is little more than an accident. If the 
United States had no more coal than Siberia or even Ukrainia, the char- 
acter and number of its people would probably cause its production to 
rank close to the top. One reason for thinking this is that Germany 


Reserves 


[=] i—J i=J 
a i—J =] =J 
Production 1928 8 S S = 
S So i=] i=] 
ae a ee ee Athi Jem Ge oes: 
ag g s . 3 38 . 3 oe 
eee es gt he 3° g Sone 
3B 3 3 a - °o 3 ° 3 os oO 
’ 1 1 1 ' t m4 f 1 ' 
ae a ee United States 1 RES a OMIT STR EATEN 
@ Canada 1,361 Go 
& China 1,100 ees 
1 Siberia 192 a 
1 Australia 183 
ee British Isles 166 
eee Germany 142 
1 Brazil, Chile, Peru & Ven. 1008 
@ India 878 
Wag Poland 698 
Union of S, Africa 628 
@ Ukrania 565 
Colombia 308 
i@ Czechoslovakia 254 
1 Indo-China 2245 
Wiig France 194 
1 Russia (Europe) 12) 
Gz Belgium llr 
1Mexico & Cent, Am, 108 
8 Japan gt 
INorway & Spitzbergen 91 
B Spain 6) 
@ Holland 5) 
BW Austria & Hungary 1t 


Fig. 52.—Production of Coal, 1923, Compared with Known Reserves of Coal. 


and Great Britian, with less people than the United States and less coal 
than Siberia, mine half as much coal as this country, and about two 
hundred times as much as Siberia. Moreover, in proportion to their 
resources such countries as Poland, Czechoslovakia, France, Belgium, 
Japan, and Austria mine far more coal than the United States. 
Petroleum and the Distribution of Motor Transport.—We are living 
in an era when petroleum, in the form of gasoline and lubricant, is helping 
to bring about changes perhaps as revolutionary as those connected with 
coal and steam a century ago. Petroleum by no means rivals coal in 
the energy which it supplies; the 1009 million barrels produced in 1923, 
for example, were capable of furnishing only one-eighth as much energy 
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as the 1338 million metric tons of coal mined that same year. The real 

importance of petroleum, however, is greater than appears from these 

figures. In the form of heavy, durable lubricants, petroleum has been 

one of the main factors in the development of the high-speed machinery 
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now used in all sorts of factories. Again, without petroleum the develop- 
ment of the high-powered, light-weight, explosion engine might have 


been impossible, and motor transportation and aviation would have been 
greatly hampered. 
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The geographical relations between motor transportation and petro- 
leum, as illustrated in Fig. 53, furnish an admirable example of the 
part played by natural resources in determining where human progress 
shall take place. In the number of motor vehicles per thousand people, 
as shown on the left, the United States far surpasses any other country; 
in production of petroleum per capita it stands second only to Mexico 
and British Borneo. In absolute production it surpasses Mexico 5-fold 
and British Borneo nearly 190-fold. (See Map, Fig. 106.) One of the 
most interesting features of Fig. 53 is that aside from the United States, 
with a petroleum production of about 800 million barrels in 1924 and 
Argentina with 3 million, no country which has more than 3 or 4 motor 
vehicles per thousand people produces any important amount of petro- 
leum. Mexico, with 150 million barrels in 1923, Russia with 38, Persia 
25, the Dutch East Indies 15, Rumania 11, India 8, Peru 6, Poland 5, 
Venezuela 4, and Japan 1}, had anywhere from one motor vehicle per 
400 people in 1925, as in Mexico, down to one per 5000. Approximately, 
this latter ratio occurs not only in Persia, where petroleum has only 
recently been found, but in Russia where petroleum has been known and 
used longer than in almost any other country. Judging by Fig. 53 
we might infer that the presence of petroleum somehow tends to be asso- 
ciated with few motor vehicles, but scores of regions have been omitted 
because they have neither petroleum nor motor vehicles in amounts 
large enough to show in the diagram. Nevertheless, Fig. 53 makes it 
obvious that the distribution of petroleum has no more to do with the 
distribution of motor transport than the distribution of coal has to do 
with that of manufacturing. 

Petroleum Supplies and Motor Transport in the United States.— 
This does not mean that the distribution of petroleum and that of auto- 
mobiles are wholly independent. The case is like that of water power 
and the makers of tables cited above. The automobile originated in 
Europe. The French, Germans, and British all took a hand, and by 
1900 were building automobiles as a practical means of transportation. 
Only at this stage did the United States take an important share in motor 
transport. As late as 1904 the state of Michigan manufactured only 
9125 automobiles, whereas in 1924 it manufactured 2,682,000 passenger 
cars, without including trucks and motor cycles. In 1924 the United 
States manufactured 3,540,000 motor vehicles, or 83 out of every hundred 
made in the whole world. 

The great abundance of petroleum is generally given as the chief 
reason why the United States has such a remarkable lead in motor trans- 
port. This is undoubtedly one of the great reasons, but Fig. 53 sug- 
gests that other causes are equally important, if not more so. (1) The 
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development of motor transportation in Europe was greatly set back by 
the World War. Now that the European countries are recovering, their 
motor vehicles are increasing faster than those of the United States, as 
appears from the following figures showing the percentage of increase 
in registration from 1921 to 1925: 
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(2) In Fig. 53 Canada, New Zealand, Australia, Great Britain, 
Denmark, France, Argentina, and Uruguay stand next to the United 
States in number of motor vehicles per thousand persons. None of 
these except Argentina produces petroleum to any appreciable extent. 
On the other hand, in proportion to their population they are the richest 
countries in the world aside from the United States, and certain excep- 
tional minor areas like Cuba. Only a very wealthy population can 
afford a car for every family, or even for every 10 families. The United 
States is so rich that it can afford 7 passenger cars for every truck, and 
wants only one motorcycle for every 113 passenger cars. Europe, on the 
other hand, can afford only 2.3 passenger cars for each truck, and uses 
one motorcycle for each 1.7 passenger cars because it cannot afford the 
more expensive conveyance. Since the United States has a similar excess 
in pianos, radio outfits, phonographs, moving pictures, new houses, silk 
dresses, and many other luxuries, it is quite certain that even if the 
country produced no petroleum, the activity and energy of its people, 
their vast natural resources, and their consequent wealth and power 
would at least cause their use of automobiles to rival that of countries 
like New Zealand, Australia, and Canada. 

The real relation of petroleum to motor transportation seems to be 
like that of coal to manufacturing and railways. Just as the presence 
of abundant and excellent coal in England gave that country a great 
start when her own people and those of neighboring countries invented 
the steam engine and other machinery, so an abundance of petroleum in 
the United States gave this country a great advantage when Europeans 
invented the automobile. The same thing may be true of aviation when 
once it reaches the stage where the cost of fuel becomes an important 
item. Moreover, the world as a whole has made much more rapid 
advance in motor transportation than would have been possible had 
there been no such supplies of petroleum in a highly progressive country. 
Nevertheless, other countries like Canada, New Zealand, and Australia, 
which belong to the same type as the United States, are also making 
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marvelous progress in motor transportation even though they have no 
petroleum. They illustrate the great principle that no matter who 
makes an invention or who possesses the natural resources needed to 
make it practicable, the people who use the invention are those with 
most energy and the highest civilization. Such people reach out all 
over the world to get a resource like petroleum. This makes all sorts 
of commercial and hence political complications, as in Mexico, Mesopo- 
tamia, and Persia. 

The Place of Water Power.—Modern inventions have brought so 
many innovations that in one sense water is almost as young as petroleum 
as a source of power. In the long run it may be the most important 
of the sources thus far utilized. Unlike coal and petroleum, the water 
of rivers and lakes is constantly renewed; unlike wood, it is not needed 
for other uses which limit its use for power; and unlike wind, it is com- 
paratively reliable. Its advantage over animals, which are an equally 
permanent and reliable source of power, is that it is provided by nature 
almost ready-made and can be used in large units. 

Water versus Coal and Oil as a Source of Power.—We have seen 
that although coal and petroleum are a great stimulus to manufacturing 
and transportation, they exert this influence mainly in advanced countries. 
Moreover, they influence advanced countries that produce no mineral 
fuels almost as much as those whose supplies are most abundant. The 
same principles hold true of water power, except that only recently has 
it been practicable to use water power except at the source. Even now, 
with the modern development of hydro-electric methods, it does not pay 
to transmit water power more than 400 or 500 miles. The Federal 
Power Commission of the United States estimates that the average 
losses of power in electrical transmission are as follows: 100 miles, 8 per 
cent; 200 miles, 10 per cent; 300 miles, 13 per cent; 400 miles, 17 per cent; 
500 miles 21 per cent. With large plants and high voltages a “‘shrink- 
age’”’ of not over 10 per cent for 300 miles is possible. Such a shrinkage 
may cost less than the transportation of coal by rail, but is much more 
than the cost of sending coal by water or of transporting oil in pipe lines. 
Moreover, for each additional hundred miles of electrical transmission the 
percentage of losses increases, as appears above. Thus, water power is 
still a relatively local resource. 

Conditions Determining the Value of Streams for Water Power.— 
The United States Geological Survey estimates each power site accord- 
ing to two standards, depending on the amount of water available 90 
and 50 per cent of the time respectively. The Dominion Water Power 
Branch of Canada uses almost the same standards, namely, the flow 
available at ordinary minimum, and the flow dependable for six months. 
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A river whose volume remains nearly the same at all seasons is obviously 
far more valuable than one that varies greatly from flood to low water. 
The Niagara and St. Lawrence Rivers are especially steady at all seasons 
because of the storage capacity of the Great Lakes. For that reason, 
in New York the power available 90 per cent of the time is only 1.2 as 
abundant as that available half the time, and in Ontario only 1.4 (Table 
30). On the other hand, the Potomac River carries 250 times as much 
water in extreme flood as in drought. A similar variability in the vol- 
ume of the rivers gives Pennsylvania, Ohio, Indiana, and West Virginia 
high ratios (2.5 to 3.0) between the water available 90 and 50 per cent 
of the time. Such ratios are closely correlated with the fact that many 
of the most disastrous floods in the United States occur in this region, 
as at Johnstown in 1889 and Dayton in 1913. A flow of water available 
less than half the time is of little value unless stored by means of dams 
and reservoirs, which are often prohibitively expensive. In glaciated 
regions such as eastern and central Canada, New England, Wisconsin, 
Minnesota, and Scandinavia, the irregularity of the land provides not 
only many natural reservoirs in the form of lakes, but many natural 
rapids. 

Distribution of Water Power in the United States and Canada.— 
Vig. 54 shows the distribution of water power that may some day be 
available in the United States and Canada at least half the time. In 
Canada the dots, each of which indicates 50,000 horse power, are all 
placed near the southern border, even though part of the power may be 
generated farther north. But southern Canada is where it will mainly 
be used, for there the climate is mild enough to permit agriculture and 
to make transportation fairly easy most of the year. 

The most noteworthy feature of Fig. 54 is the concentration of power 
in four areas. (1) A fortunate combination of high mountains and 
heavy rainfall gives southwestern Canada and especially the northwest- 
ern United States over one-third of the potential water power of the 
two countries. The main center to which this vast supply is tributary 
is the fertile region surrounding Puget Sound. (2) New York, Ontario, 
and Quebee possess more than a quarter of the 87,000,000 horse power 
which theoretically may some day be available in the United States and 
Canada. In actual practice the cost of installation will probably make 
it impossible ever to utilize more than a fractional part of the actual 
fall of water in the streams included in the estimates. This, however, 
does not alter the general principle, although it means that we must 
greatly reduce the theoretical figures quoted here from official sources. 
In the northeastern United States and southeastern Canada the 
steady overtlow of the Great Lakes down the Niagara and St. Lawrence 
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Rivers is the main source of power, but many other rivers play a part, 
especially in the province of Quebec. Most of this huge supply will 
presumably be used in the strip of Canada from southern Ontario to 
Montreal or even Quebec, and in the neighboring parts of the United 
States, especially central New York. (3) The third concentration lies in 
the southwestern United States, especially northern Arizona, and is due 
to the Colorado River and its tributaries. This power may possibly 
be used for manufacturing on the high plateau bordering the Colorado 
Canyon; for manufacturing, as we have seen, seems to flourish best where 
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Fig. 54.—Water Power Resources of the United States and Canada. 


the climate is most healthful and stimulating. It may, however, be 
transmitted to the Pacific Coast near Los Angeles, and used for farms 
as well as for manufacturing. In all progressive countries the farms 
tend more and more to be important consumers of energy. They use 
it not only for lighting and heating, but for cutting wood and silage, 
churning cream, and many other purposes. (4) The last and smallest 
of the four concentrations is located in the southeastern United States, 
and is due to the heavy rainfall and fairly great height of the Appalachian 
Mountains. The power is utilized mainly in the foothill belt on both 
sides of the mountains, one side being represented by the abundant 
cotton factories of the Piedmont region in the Carolinas and Georgia, 
and the other by the famous power site of Muscle Shoals, where the 


142 GEOGRAPHIC FACTORS AND PRINCIPLES 


fixation of nitrogen for fertilizer is considered the most important 


purpose. 
The approximate way in which full use of water power would work 
out in the northeastern United States is illustrated in Fig. 55, pre- 
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Ita. 55.—Proposed Super-power System of the Northeastern United States. 


Shading indicates percentage of power which might be derived from water in 1935 if resources 
were well utilized. Pairs of numbers indicate cost of power without use of water power (above) 
and with use of water power below. 

In studying this map care must be taken to distinguish between transmission lines and lines 
that separate areas where different percentages of water power are available. 


pared by the Federal Power Commission. The shading shows the 
percentage of the total power requirements which might be met by 
hydroelectric power in 1935 if all the available water power were utilized 
—a condition which is by no means probable. The various pairs of 


DISTRIBUTION OF POWER AND INDUSTRY 143 


figures show the estimated cost of power per kilowatt-hour in mills. 
The upper is based on the assumption that all the power is derived from 
coal, the lower on the assumption that water power is used to the best 
advantage as indicated by the shading, Buffalo being wholly dependent 
on water power, and certain other areas using less than 25 per cent. In 
places like New York, Boston, and 
Philadelphia, even when all the water 
power has been harnessed, it will 
presumably be used mainly as a sup- 
plement to steam, especially to carry 
peak loads. (Fig. 56.) Such loads 
represent a great demand for power 
during only a few hours. They are 
very expensive because they make 
it necessary not only to provide 
much more extensive equipment 
than is needed the rest of the time, 
but to keep up steam so that power 
will be available the moment the 
load comes on, for example during 
the rush hours of traffic. If water 
is held in check behind diversion 
dams it does not burn itself up like 22 4 eye OB? 46 8 WB 
Goalunder the boilers, but, simply Fra. 56.—Hourly Variations in Load 
accumulates, and can be led to the  ¢¢ New York Edison Com piebedt 
turbines whenever it is needed and Pe en Ae 

no longer. 

Geographical Relations of Water Power and Manufacturing.—The 
mere presence of water power, as of coal, is not enough to cause manu- 
facturing. This is obvious from a comparison of Fig. 54 showing the dis- 
tribution of water power resources and Fig. 57 showing the amount of 
power used for practically all purposes except steam railroads, auto- 
mobiles, and farms. New York is almost the only state that ranks very 
high both in potential water power and in the total amount of power 
used in its industries. But even there the two facts have little to do 
with each other, for much the larger part of the power used in New York 
State is consumed near New York City, whereas the water power is 
mainly developed at Niagara. Moreover, New York held practically 
its present rank as a consumer of power long before hydroelectric power 
was available. States like Massachusetts, Connecticut, Pennsylvania, 
Ohio, Indiana, Illinois, and Michigan present an interesting contrast in 
the two maps; they consume enormous amounts of power in proportion 
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to their supply of water power. Washington, Oregon, Idaho, Montana, 
and Arizona present a contrast of the opposite kind—huge supplies of 
water power, but relatively slight use of power of any kind as yet. 
This same type of contrast is brought out in Fig. 58, which shows 
the total amount of water power which may some day be developed in 
each of nine sections of the United States, and the percentage of that 
power thus far developed. Notice how the relative proportion of the 
circle that is shaded decreases from New England to Texas. Evidently 
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Fia. 57.—Primary Steam Power, Gas Power, and Water Power in the United States 
and Canada. 


the growth of manufacturing has not impelled the people of the South 
and West to develop their water power to any such degree as in the north- 
ern states east of the Mississippi. New England stands highest in the 
percentage of developed water power, because (1) it began to manu- 
facture before coal became the chief source of power; (2) it has no coal; 
(3) its glacial topography and moderate ruggedness cause abundant 
rapids and lakes, both of which make the development of water power 
especially easy; (4) it has abundant rain at all seasons; (5) its popula- 
tion is dense and competent; and (6) its accessibility to the seacoast and 
to the labor supply of Europe has favored the development of manu- 
facturing. 

In the future it seems probable that further development of water 
power in the northeastern United States and southeastern Canada from 
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the Great Lakes to Maine will stimulate the manufacturing industries, 
but will not appreciably change their general location. It seems equally 
probable that the still greater supplies of water power near the Pacific 
Coast will serve as a great stimulus to manufacturing in that section, 
especially around Puget Sound. Practically all other conditions are 
also favorable; the people are highly energetic and intelligent, the climate 
is one of the best, population is growing so that labor is becoming avail- 
able and markets are increasing, and the great growth of commerce with 
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Fria. 58.—Water Power Resources and Extent of Development in the United States, 
by Sections. 


Large numbers indicate horse power available 50 per cent of the time. Shaded areas indicate 
percentage developed up to 1925, 


the Far East is opening huge markets and at the same time supplying 
all sorts of raw materials. : 

The probable effect of the development of the two minor concentra- 
tions of water power is not so evident. Already the Appalachian rivers 
have joined with the presence of cotton and of an unused labor supply 
to encourage a great development of cotton factories in the Carolinas 
and Georgia, but as yet there does not appear much tendency toward 
highly diversified manufacturing, a tendency which is strongly marked 
on the Pacific Coast. The southwestern water power center is only in 
its infancy as appears from the narrowness of the black wedge in Fig. 
58. Although the potential water power of Arizona and Utah is four- 
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fifths as great as that of New York State, the amount developed is only 
one-tenth as great. (Table 30.) It will be interesting to see whether 
this large unused supply of power is devoted to agricultural purposes 
and manufacturing in Utah and Arizona, or is transmitted to the coast of 
California where Los Angeles lies only four or five hundred miles from 
the main power centers. 

Water Power in Foreign Countries.—In foreign countries, just as in the 
United States, the amount of available water power shows no relation to 
the amount of manufacturing. Africa (Fig. 59) is estimated to have 
over 40 per cent of the world’s potential water power. Belgian Congo 
alone, with its heavy rainfall, its great Congo River and a dozen huge 
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Fia. 59.—World Map of Potential Water Power. 


Each dot represents 1,000,000 horse power. 


tributaries descending from the inner highlands, has 2} times as much 
potential water power as the United States, but only 250 horse power 
are developed; French Congo has as much as the United States but 
none is developed; little Liberia, only three-fourths as large as New 
York, has about as much water power, although none is developed. 
Madagascar, with 5,000,000 horse power available 90 per cent of the 
time, has only 100 horse power developed; whereas Switzerland, with 
only 1,400,000 potential horse power, has developed no less than 
1,070,000. In few other regions is there so great a concentration of water 
power as in the Himalayas; but all India, with 27,000,000 horse power 
running to waste practically all the time, had developed only 150,000 
in 1920. On the other hand, Japan with 6,000,000 had developed 
1,000,000, and Norway with 5,500,000 had developed 1,350,000, and both 
are actively developing more. Peru (4,500,000) rivals Sweden in pos- 
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sibilities, but has developed only 36,500 horse power in contrast with 
1,200,000 in Sweden. Even flat little Denmark, lacking coal and need- 
ing much power for its highly developed manufacturing industries, has 
developed 1500 horse power out of its potential 2000 available 90 per 
cent of the time. All these facts and many others to be gleaned from 
Table 29 show that water power in itself does not lead to manufacturing, 
but if a country has the temperament and ability which lead to manu- 
facturing, that country is practically sure to develop such water power 
as it has, with relative rapidity. In the world at large, as in the United 
States, one of the most interesting of future problems is what will be- 
come of the vast power available in places like Equatorial Africa. Will 
it remain almost unused? Will it be highly developed and used for 
industries in Africa? Or will means be found to transport it as far as the 
North Sea region to people already active in manufacturing? Similar 
questions arise as to other tropical regions—the slopes of the Andes, 
Himalayas, and Western Ghats of India, the mountains of Burma, Siam, 
and Indo-China, and the huge island of New Guinea. As the prices of 
coal and petroleum rise, the value of tropical countries as sources of 
power is bound to increase greatly. 


EXERCISES AND PROBLEMS 


1. Compare the growth in the use of petroleum with the growth in population. 
From the following data plot a curve showing the per capita consumption of petro- 
leum in the United States at the end of each decade: 1870, 0.13; 1880, 0.52; 1890, 
0.72; 1900, 0.83; 1910, 2.10; 1920, 4.27. Explain the sudden change in the direc- 
tion of the curve. If present tendencies should continue, what would be the approxi- 
mate per capita consumption in 1950? About how many barrels would that mean 
per year? 

2. Study the sections of the World Atlas of Commercial Geography dealing with 
coal, or petroleum, and prepare a report and maps showing the relative distribution 
of production and of reserves. Table 26 in this book and a statement of coal reserves 
in the World Almanac may help you. 

3. From Tables 27 and 28 and from the World Atlas of Commercial Geology, make 
a study of the power resources of your state. Examine the table in the World Atlas 
showing the proportion of the coal output used for various purposes. Determine the 
proportion of fuel used in different types of manufacturing as given in Table 17 in 
the section on manufacturing in the State Supplement of the Fourteenth Census 
(1920). Find out where the fuel used in your region comes from. Write a general 
report on the whole subject. 

4. Compare the use of power in your own state and in some other state of quite 
a different type, using the methods of Exercise 3. 

5. Make a similar comparison, so far as possible, between your state and two 
foreign countries, one advanced, and the other backward. 

6. Compare the coal-producing and the manufacturing states of the United 
States to see whether there is any distinct difference in the types of industries, From 
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Tables 27, 31, and 32 prepare a table of industries containing two parts: (A) The 9 
states producing the most coal, (B) the remaining 9 having the largest amount of manu- 
facturing as indicated in Table 31. After the name of each state write the names 
of the three chief manufacturing industries with their percentages. Underline the 
industries that are great coal consumers, namely, iron and steel works, foundries, 
and glass-blowing. Note that iron and steel require the largest amount of fuel, 
and foundries come next. On the other hand, industries like ship-building, auto- 
mobile-making, and railroad repair shops, although they consume much iron, use 
relatively less fuel because they buy their iron goods largely in the form of shaped 
products of iron and steel mills and of foundries. Draw conclusions as to the kind 
of industries which predominate in coal-producing states compared with others. 
7. Comparison of water power and manufacturing. Make a graph like Fig. 49, 
but substitute developed water power for coal production. (Tables 30 and 31.) 
Make another graph like Fig. 52, but use developed and potential water power 
instead of coal mined and coal reserves (Table 29). Discuss both tables and draw 
conclusions as to the present and future distribution of the use of water power. 


CHAPTER XI 
TRANSPORTATION: EQUALIZER OF SUPPLY AND DEMAND 


The Function of Transportation—The greatest of transportation 
systems are engaged in carrying freight far more than passengers. Few 
railroads would even pay their operating expenses if they had to rely 
solely on passengers for revenue. Roads like the New York, New Haven, 
and Hartford, or the Long Island Railway, which derive half or more of 
their revenue from passengers, have had unusual financial difficulties. 
In the United States as a whole, three-fourths of the railway receipts 
are from freight. The revenue from passenger service, including fares, 
mails, and express, averages about $2.50 per mile of train service, while 
for freight trains the revenue is about $7.00 per freight train mile. The 
Pennsylvania System derives two-thirds of its revenue from freight. In 
1924 it owned 266,367 freight cars against 8190 passenger cars; and its 
freight traffic amounted to 2,335,000,000 car miles against 480,000,000 
car miles for its passenger traffic. Over each mile of its railroad on an 
average it carried 550,000 passengers and 3,613,000 tons of freight. 

Again, of the ocean steamers owned in the United States, the great 
majority are freight ships. Even though a huge ship like the Majestec 
is primarily a passenger vessel, its load of freight furnishes a large share 
of the net profits. Moreover, if the commuters are included, probably 
95 per cent of all the passenger traffic on railways, trolley cars, and boats 
is for the purposes of business. All this is an attempt to make the 
supply equal the demand, for the passengers are going to the places 
where their services are needed, or away from places where they are 
no longer needed. Only a few railways, like the Pike’s Peak road, 
were built largely for passenger traffic and belong to the types of busi- 
ness dealing with recreation. A still smaller number, such as the French 
railways in Indo-China and especially the railways parallel to the frontier 
in Germany, were planned primarily for political and military purposes. 
Thus the main purpose of the world’s transportation systems is to carry 
the world’s great products and thereby equalize supply and demand. 

The Factors Determining the Importance of Transportation Routes.— 
From this it follows that the importance of a route depends primarily 
upon the volume of surplus products available along its course and 
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especially at its terminals. If many goods are shipped, there are sure to 
be many passengers. But mere numbers of people give no guarantee 
that a route will be important. French Indo-China is a populous region 
with about 19 million people—69 to the square mile; it les adjacent to 
main lines of traffic. New Zealand has only a million and a quarter 
people—12 to the square mile; and it lies thousands of miles from any 
main route. Yet the New Zealand steamers are more frequent, regular, 
and rapid than those to Indo-China; they are also better boats, and 
make much better connections. This is true of steamers from each of 
the continents. 

The main reason for this difference is that the New Zealanders and 
their Australian neighbors are extremely productive. The average New 
Zealander produces 16 times as much, exports 35 times as much, and 
imports about 44 times as much as the average Indo-Chinese; the cor- 
responding figures for Australia are 13, 19 and 31 (Table 39). To put the 
matter in another way, the remoteness of New Zealand and Australia 
is of little importance compared with the fact that the activity of their 
inhabitants and the opportunities of a new country cause the foreign 
commerce of 7 million people there to be worth nearly 10 times as much 
as that of 19 million in Indo-China. 

Productivity is not the only factor in causing trade routes to differ 
in importance. Intercourse with Australia and New Zealand, for ex- 
ample, is also fostered by the fact that ties of race, government, customs, 
and language bind them closely to England and the United States, the 
two greatest commercial nations. The pioneer disposition of the people 
and the opportunities for settlement also stimulate passenger traffic, thus 
adding to the importance of the routes. The point to be emphasized is 
that the difficulty of reaching a place has little to do with the importance 
of the routes thither. On the oceans difficulty is measured largely in 
mere distance, but storminess and the condition of harbors are also im- 
portant. On land, the weather and relief give rise to similar difficulties. 
But these again have little effect on the degree to which a route is used. 
The railroads from the Kast to San Francisco traverse hundreds of miles 
of practically uninhabited country and climb 7000 feet over difficult, 
winding tracks hemmed in with snow sheds. Yet it pays to run a hun- 
dred trains over them where it does not pay to run a single train over 
a level line 5 miles long in the mildest kind of climate from a wayside 
junction to a sleepy village of 500 inhabitants. 

The World’s Greatest Routes.—The most important route in 
America, and perhaps in the world, connects New York and Philadelphia. 
These great cities not only exchange the products of their own hinter- 
lands, but gather the surplus of vast areas both in the United States 


TRANSPORTATION: EQUALIZER OF SUPPLY AND DEMAND 151 


and abroad. Of the same nature although not quite so important are the 
routes (A) from Detroit to Chicago, (B) Boston to New York, (C) 
Philadelphia to Baltimore and Washington, (D) New York via Buffalo 
and Cleveland or Detroit to Chicago, and (#) Philadelphia via Pitts- 
burgh to Chicago or St. Louis. Other main routes run from Chicago 
and St. Louis westward to Seattle, San Francisco, and Los Angeles. 
In Europe one of the greatest routes is from London to Liverpool, while 
other great routes run from London to Paris, Paris to Berlin, to Vienna, 
and to Rome; from London to Berlin via Holland, and from London to 
Liverpool and Glasgow. Greater than any of these land routes, and 
greatest of all routes is the waterway that draws its traffic from Balti- 
more, Philadelphia, New York, Boston, and smaller ports, crosses the 
North Atlantic, and divides again to Liverpool, Southampton, London, 
Cherbourg, Antwerp, Hamburg and other cities. (Fig. 1.) 

All these routes are alike in one great respect; the details of their 
location are determined by plains, valleys, mountains, lakes, rivers, 
ocean currents, harbors, winds, ice, or fog, but their general position 
depends on the fact that they connect centers of human activity. For 
example, the exact position of New York is determined by a fine harbor 
to which the Mohawk-Hudson Valley gives easy access from the 
interior. But suppose there were no such harbor and valley; the great 
Atlantic trade route would still terminate somewhere in that vicinity. 
It might enter America at Boston, New London, New Haven, or 
Philadelphia, but it would have to exist because the numerous demands 
of the active population of the northeastern United States would still 
continue even if there were no New York. Thus we conclude that 
great routes of transportation grow up because active regions need to 
be connected. When once established, the routes are powerful factors. 
causing the cities which they connect to become larger. 

In the world as a whole, the greatest routes connecting active 
centers generally run east and west. The transcontinental rail- 
ways of the United States and Canada are of this kind; so too are the 
trans-Andes railway from Argentina to Chile, the great railway east 
and west along the southern side of Australia, and the trans-Siberian 
road which connects the active Baltic portion of Russia with the active 
eastern Asiatic region which centers in Japan. The greatest railways 
that have been planned to run north and south must traverse warm, 
inactive regions, but their aim is to connect active centers in the 
northern and southern hemispheres. The greatest of all such projects 
is the line that will presumably some day connect the northern United 
States with Chile and Argentina. Another of the same sort is the Cape 
to Cairo Railway in Africa? On the sea likewise, the great routes gener- 
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ally run east and west to connect the great centers of trade, as appears 
from a comparison of ocean routes, Fig. 1, with foreign commerce, 
Fig. 64, and civilization, Fig. 48. 

How Physical Conditions Determine the Detailed Location of Trade 
Routes. (1) Distance.—After the general location of a transportation 
route has been determined by the centers of human activity, the details 
are determined by physical conditions. Other things being equal, the 
shortest route is chosen. Hence on the ocean, in the air, and on plains, 
the routes of transportation run almost straight except for the curve of 
the earth. Many railroads boast that they are “ airlines,’”’ and on their 
time tables they often distort the maps in order that their lines may 
appear to be straight and short. 

(2) Relief—Levelness is even more important than shortness. 
On the ocean or on lakes every route is level, while in the air no route 
can possibly be level. In this fact lies one of the greatest advantages 
of water communication over other forms, especially over communica- 
tion in the air. In transportation by water, nothing is lifted against the 
force of gravity; in transportation in the air, everything must be lifted 
at least a few thousand feet and kept up. How much energy it takes 
to lift a body against gravity can be judged by trying to move a heavy 
automobile. On a perfectly smooth floor one man can start a vehicle 
weighing a ton or two, but he and several others cannot lift that same 
vehicle even an inch without a jack. So important is levelness that 
many long but level roads can compete with those that are much shorter 
but less level. For example, the ‘‘ airline’ between Boston and New 
York is shorter than any other but is little used because the hills not 
only cause it to go up and down but necessitate curves which limit 
speed and increase the cost of upkeep; the Delaware, Lackawanna, 
and Western route from New York to Buffalo (396 miles) is shorter 
than the New York Central (439), but its hilliness gives it great difficulty 
in competing with its rival. So too, the Southern Pacifie or ‘ Sunset 
Route ” from New York by sea to Galveston and then across the Rockies 
to Los Angeles and San Francisco, is much longer than the direct routes 
from New York via Colorado, but because it is perfectly level on the 
ocean and relatively level on the land it easily competes with the far 
shorter and more direct but highly mountainous routes farther north. 
Among these mountainous routes the Denver and Salt Lake Railroad 
follows the Old Mormon Trail, and is relatively direct, but the fact 
that it climbs to 13,000 feet had much to do with its going into the 
hands of a receiver in 1915. Hilliness has an indirect as well as a direct 
effect, for it causes the population to be sparse. Between New York: 
and Buffalo the largest cities on the short Delaware, Lackawanna, 


TRANSPORTATION: EQUALIZER OF SUPPLY AND DEMAND 153 


and Western Railroad are Scranton and Binghamton as contrasted with 
Albany, Utica, Syracuse, and Rochester on the longer but more level 
New York Central. 

(3) Cost—Quite as important as levelness and shortness is the 
cost of construction, equipment, maintenance, and operation. This 
depends partly on the expense of tracks, terminals and so on, partly 
on the cost of the actual means of conveyance, and partly on the size 
of the units that can be handled by a single crew. In all these respects 
water has a great advantage. No tracks are needed, and channels 
must be dug only for short distances at the entrance to harbors; there 
are no taxes and no upkeep to pay on the right of way; the terminals 
cost no more relatively than do those of a railway; the cost of a ship 
of a given capacity is scarcely more than half that of cars and locomo- 
tives of corresponding capacity; and a given number of men can handle 
a far larger load on a ship than on a train. This is illustrated in the 
~ following table: 


Average Number of | Average Number of 
Pounds of Fuel Days’ Labor per 
per Ton-mile 100,000 Ton-miles 
Velo sels yee vas Cane tomers vat Be Vs 0.066 2.5 
(Great, a kee CALriens sewn apse ete resks ecu 0.029 0.9 
Olav IRiNySe Woe IOMIEG c o500cccoaceuee: 0.021 1.3 


Just as the water has an advantage over the land, so plains have an 
advantage over mountains. The first cost of building tracks on the 
plain is only one-half, one-tenth, or even one-hundredth as much as 
among the mountains; upkeep is correspondingly expensive in moun- 
tains and more trains and more men are needed for a given amount 
of work. As for airplanes, they are like steamers in having no expense 
for their right of way, but so long as the helicopter is not in practical use 
their terminals are so large in proportion to the traffic that they are 
extremely expensive. Moreover, the units are thus far of insignificant 
size compared with trains and steamships. The largest airplanes yet 
built carry only about 20 passengers where a single railway coach 
carries 60, and only about a ton of mail or baggage against 40 for a 
single freight car. 

(4) Trans-shipment.—An important but often neglected reason for 
the location of trade routes is the amount of trans-shipment. To trans- 
ship an average carload of miscellaneous freight, for example, from 
one line of transportation to another costs anywhere from one to six 
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dollars. If breakage and delay are added, the loss probably averages 
four or five dollars, or as much as to transport that same freight hun- 
dreds of miles. To transfer the same freight to a truck, drive to a wharf, 
transfer to a lighter, take the lighter out to an anchored steamship, 
and load the boxes into the steamer’s hold may cost as much as to carry 
the boxes two thousand miles after they are once safely on the steamship. 
Hence, there is a strong tendency not only to avoid lighterage even 
at the expense of traveling several hundred miles to a deep harbor, 
but also to use a kind of land transportation that will pick up the goods 
as close as possible to their point of origin and carry them as close as 
possible to their destination without change of conveyance. So strong 
is this tendency that before the Panama Canal was built many ships, 
especially sailing vessels, found it cheaper to go around Cape Horn 
rather than transfer their freight to the Panama Railway and then to 
other ships for Hawaii, Japan, and China. In ability to carry goods 
with little trans-shipment the automobile has an enormous advantage 
over the railway, and the railway over water transportation. Since 
the cost of transportation alone without trans-shipment is about ten 
times as much by rail as by water, and perhaps ten times as much 
by truck as by rail, in spite of a widespread but mistaken belief to the 
contrary, and several times as much by horse as by truck, the prob- 
lem of the business man is to find how much each trans-shipment costs 
including breakage and delay, how many trans-shipments are neces- 
sary by each mode of conveyance, and how their cost plus the cost of 
carriage and of delay compares on the various possible routes. 

For example, many people have wondered why the Mississippi River 
is so little used in spite of the fact that from 1896 to 1920 nearly 
$600,000,000 were spent in trying to make it navigable. The answer 
lies partly in the fact that it flows in the wrong direction, for it does 
not go from the active Middle West toward the active manufacturing 
states of the northeast, and in that respect has none of the advantages 
which make the Great Lakes so wonderful a waterway. The answer 
also lies partly in the fact that the railroads have done their best to 
prevent the river from being used. In addition to this, however, and 
perhaps even more important, is the fact that the use of the Mississippi 
involves much trans-shipment. Suppose a farmer lives anywhere in 
the Mississippi Basin and is shipping wheat to the East by rail. He 
hauls it to the railroad by truck or wagon. There it is transferred to 
a grain elevator and then shot into a freight car. The car can go straight 
to some inland eastern city where the wheat is made into flour or break- 
fast food and sold locally. The freight charges are high, but there are 
only two trans-shipments between the farmer and the local dealer. 
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Wheat shipped by the Mississippi River is not only much longer on the 
way and hence more likely to be spoiled than if sent by rail, but it 
requires three extra trans-shipments and perhaps six. First, after a 
journey by rail it must be transferred to the Mississippi boat, but if 
no boat is on hand when the car arrives, the wheat goes to a grain 
elevator for later trans-shipment to the boat. At New Orleans it is 
again trans-shipped from the river boat to the ocean steamship either 
directly or by way of an elevator. Arriving at New York or Boston it 
must be transferred from the ship to an elevator and then to a freight 
car to be carried to its inland destination. In shipping grain directly 
to Kurope, the use of the great river would undoubtedly save expense. 
But so much of the food from the West is consumed in the eastern United 
States that the shippers plan mainly for that. The frequent trans- 
shipments, the length of the water journey and the relatively poor and 
infrequent service of the river boats prevent people from acquiring 
the habit of using the great Mississippi water route. 

In Europe the necessity for trans-shipment is one reason why 
Britain surpasses most of continental Europe in transoceanic commerce. 
Since all foreign imports must be loaded upon ships even if only to cross 
the English Channel, the extra cost of bringing goods across the ocean 
often adds relatively little to their price. On the continent the use of 
different railroad gauges causes a vexatious trans-shipment problem at 
some international boundaries. Russia has a gauge of 5 feet and Spain 
and Portugal of 5 feet 52? inches. The other European countries 
generally use the standard gauge of 4 feet 8 inches, although some 
French and other lines have a 4-foot 9-inch gatige. Originally many 
European countries deliberately adopted unusual gauges in order to 
make invasion difficult in time of war. 

In the United States one of the greatest trans-shipment problems 
arises from the fact that the heart of New York City is located on the 
island of Manhattan. This has much to do with the fact that over 
10,000 harbor-craft, lighters, and ferry boats are employed in New 
York harbor. A tunnel under the Hudson River for motor traffic helps 
the railroad tunnels, but New York still has serious trans-shipment 
difficulties. 

(5) Resources and Razlroads—In the newer parts of the world, 
especially in the western United States, many railroads were built 
through regions with almost no population. Their purpose was to 
connect centers of population with regions where agricultural possi- 
bilities or mineral ores promised wealth provided there were trans- 
portation. Such railroads usually penetrate territory where an active 
population can live permanently, as in Kansas and along the Canadian 
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Pacific, and hence are a permanent success. Other examples are certain 
little lines built to open up coffee or fruit regions in South America. 
The winding railroads of the Kentucky mountains, built to bring out 
coal, illustrate how numerous such railways may be, and how poorly 
they may satisfy the needs of ordinary transportation. 
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The Distribution of Types of Transportation.—The main methods 
of transportation are (1) man power, (2) horses or other animals, (3) 
trolley lines or other light railways, (4) ordinary railways, (5) motor 
vehicles, (6) water-craft, (7) air-craft. In most of the world’s great 
cities each of these types, except the last, plays an important part, 
but in minor cities and rural districts only one or two are sometimes 
employed. Even in great cities their relative importance varies greatly. 

(1) Man Power.—In spite of recent mechanical progress, man power 
is still the most universal of all types of transportation. In places like 
Chicago, New York, Liverpool, and Hamburg, almost every article 
of commerce is moved at least a few feet by human muscles. Iron 
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trusses and a few such articles may be moved wholly by machinery, 
but they are the exceptions. Bricks, pianos, newspapers, milk, and 
vegetables suggest the enormous diversity of the things that are always 
carried at least a short distance by hand. The difference between coun- 
tries with backward and advanced methods of transportation does not 
lie in the number of articles that are carried by hand, but in the length 
of the journeys performed in that way, and also in the extent to which 
people as well as goods are thus carried. The maximum use of man 
power, for long journeys as well as short, occurs in places like central 
Africa and the Himalayas where the stage of civilization is low, the popu- 
lation is sparse, and animals cannot be used because of insect pests, 
poor food, deep snow, or other causes. China, Japan, India, and the 
plateaus of Latin America where Indians trot to market with produce 
on their heads, represent types of regions where human muscles play a 
predominating part in transportation except for long distances. 

(2) Animals for Transportation —Animals are still the main reliance 
for transportation in a far larger part of the world than is often realized. 
The area in which they are the main means of transporting both goods 
and people locally may constitute 90 or 95 per cent of the inhabited 
earth. It embraces the major part of most of the continents, including 
even the southern United States and the more rugged rural areas all 
the way from Maine to California, for there the roads are generally 
bad and the people poor. Only in the remainder of the United States 
and in limited parts of a few countries like Canada, Australia, and Eng- 
land have motor vehicles supplanted horses as the main means of local 
transportation. Even in the cities of the northern United States there 
are large down-town areas where slow traffic and frequent stops cause 
horse-drawn vehicles to be more numerous and less expensive than 
trucks. Moreover, on the vast majority of American farms, and on 
practically all farms elsewhere, the work that is not done by people is 
done by animals. It sometimes seems to the average American that 
the horse now finds his chief use in carrying small loads short distances 
in cities, in working on farms where tractors cannot be used, and in act- 
ing as the means of transportation in sparsely settled and backward 
regions. As a matter of fact, the horse is still the main means of local 
transportation, as well as of farm work, in all advanced countries except 
those that speak English, and in large sections of the English-speaking 
countries. 

(3) Trolley Lines and Light Railways.—Trolley cars are like horses 
in showing a marked concentration in cities, but quite unlike them in 
being rarely found elsewhere. They find their chief field in transporting 
the dense population of industrial centers where great numbers of people 
cannot afford automobiles even in rich countries like America. The 
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intensity of manufacturing, as shownin Figs. 141 and 142, is a fairly good 
index of the extent to which trolley lines are developed. For example, 
if the states be divided into eight groups (A-H) on the basis of the 
percentage of their working population engaged in manufacturing in 
1920, the average number of miles of trolley lines per 1000 square miles 
works out as follows: 


Percentage of Miles of Trolley Percentage of Miles of Trolley 
Population Engaged| Tracks per 1000 ||Population Engaged) Tracks per 1000 
in Manufacturing Square Miles in Manufacturing Square Miles 
A. 51 204.7 E. 21 8.1 
B. 39 53.9 iy aks Aud 
C. 32 28.3 Xoq LG 5.8 
1D), 2s 10.3 186, 1b? 1.8 


Interurban trolley lines, which are most numerous in the relatively 
level and well-popuiated prairie states from Ohio to northern Illinois, 
assume almost the character of railroads. Quite a different type of 
light railway is found in the very light tracks, often only 18 inches 
wide, which are characteristic of tropical plantations. One finds them 
especially in sugar plantations, but also in those where bananas and 
other crops are raised. Often the little open freight cars are pushed by 
hand, but gasoline motors are common. In many cases the tracks are 
taken up and moved from one part of the plantation to another as the 
crop is harvested. Similar light railways are characteristic of mines, 
where they are used to bring the ore to the shafts, and to take it from 
the mouths of the shafts to the mills. 

(4) Relative Importance of Railways——The local distribution of 
railways depends largely upon the conditions of relief and upon the 
location of harbors, commercial centers, mines, and other familiar con- 
ditions. The general distribution, however, is essentially the same as 
that of civilization and progress. Nevertheless, in regions where trans- 
portation is most highly developed, the relative importance of railways 
has appreciably diminished. First the trolley lines took from them 
much local business—passengers and then freight. Next the automo- 
bile did the same thing for both railways and trolley lines, but on a 
larger scale. The airplane may perhaps do likewise some day. In 
no country, however, does the railway show much sign of losing its 
place as the main carrier of freight and passengers for long distances. 
Nevertheless, there are many indications that the newer and likewise 
the less developed parts of the world will never have such dense railway 
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nets as have the parts now most advanced and well populated; for auto- 
mobiles, motor buses, trucks, and airplanes will take their place. In 
Australia, for example, the Government is committed to the scheme 
of building an extremely expensive railroad across the center of the 
country from south to north through the great desert. But the same 
end can be achieved by a good automobile road and an air route. Hence 
many people believe that this railway, and many others now under 
discussion, will never be finished. 

(5) Local Distribution of Motor Transport—The world-wide dis- 
tribution of automobiles has been considered in connection with sources 
of power. The local distribution depends largely on the fact that highly 
prosperous people and good roads are both necessary if motor cars are 
to be used on a large scale. Hence the most strongly developed auto- 
mobile regions include the outer and more prosperous suburbs of cities, 
the most prosperous farming regions, and general areas like California 
where the processes discussed in previous chapters have concentrated 
an unusually competent and prosperous population. The motor truck 
is to-day the freight carrier of the great cities and of the prosperous 
farms, but it is fast becoming also the freight carrier of sparsely settled 
regions where there are not enough people or products to make it pay 
to build railways, as in the drier parts of the United States, Australia, 
Mesopotamia, Sudan, and the Sahara. 

(6) Water-Craft—The main routes for water-craft, as already 
indicated, run east and west between great centers of production (Fig. 
1). A secondary but important series connects these main centers of 
activity with tropical regions like Cuba, India, and Java, where the 
population is dense enough to produce a good deal that is wanted by 
non-tropical people, even though the production per capita is small. 
Another type of water-borne craft plays a large part in transportation 
in certain areas where level plains are crossed by silt-laden streams which 
deposit their silt and hence break up into many channels. If rice is a 
main crop in such a region, so that people are obliged to construct 
artificial waterways to all parts of the plain, there may come into 
existence a network of small waterways comparable to the network 
of railways or even of roads in a state like Michigan. Such conditions 
exist on a small scale in parts of Japan, Chosen, India, and Siam, and 
on a vast scale in China. In the flatter coastal parts of China a network 
of canals often brings all the little villages of a large area into easy com- 
munication by means of boats rowed by hand or propelled by the wind. 
Such a network almost excludes every other means of transportation 
except man power, for not only does it provide very cheap and efficient 
transportation, but it makes the construction of roads and railroads 
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very expensive by reason of innumerable bridges. The lowlands of 
Europe, especially Germany and the Netherlands, provide another 
notable example of the use of watercraft on canals and rivers. 

(7) Air-Craft-—The distribution of air-craft, even more than of 
automobiles, is sharply limited to a few of the most progressive and pros- 
perous regions, especially the great cities. The craft may indeed fly 
to all parts of the world, but they serve only the richest and most 
advanced types of people and regions. 

A Summary of Transportation Facilities in the United States.— 
Let us now examine Fig. 61, which attempts to combine all the main 


a 


Fia. 61.—Transportation Facilities in the United States. 


Based on railways, trolley lines, and rural roads per square mile, expenditure per mile of road 
(1914-1923), and automobiles per capita. 


facilities for transportation in different parts of the United States. In 
constructing this map the states were ranked from 1 to 48 according 
to their position in each of the following respects: (a) railway mileage 
per square mile, (b) trolley mileage per square mile, (c) rural roads per 
square mile, (d) expenditure per mile of rural roads, 1914-1923, (e) 
automobiles per capita. The sum of the ranks in these five respects 
appears in Fig. 61. It gives an excellent idea of the general ease with 
which transportation is possible in different parts of the country. The 
most impressive features of this map are, first, its resemblance to the 
maps of progress (lig. 45), health (Fig. 46), and climatic energy (F ig. 
43); and second, the strongly accentuated effect of the Appalachian 
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Mountains and especially of the western cordillera in retarding trans- 
portation. 

Data for similar maps of the rest of the world are not available, but 
such facts as are known make it almost certain that a transportation 
map of the world would be closely similar to the corresponding maps 
of climatic energy, health, and progress, except for a marked accentua- 
tion of the effects of relief. In other words, our main conclusion is 
that while the local distribution of facilities for transportation depends 
largely upon relief, the broader distribution is mainly dependent upon 
the various factors which make people energetic and productive. It 
is far easier to reach a point 100 miles from Zermatt, for example, in 
the center of the Alps, than to travel over the plain 100 miles from the 
center of the Sahara, Arabia, northern Canada, northern Siberia, the 
Amazon Valley, or Central Africa. In the one case good roads, railroads, 
motor vehicles, and even airplanes are readily available; in the others 
not even good trails are available, and there are practically no public 
facilities for transportation even where there are people. 

Nature of Contrast between Progressive and Backward Trans- 
portation Systems.—Such contrasts as that between Switzerland and 
Central Africa emphasize a geographical principle which has already 
been stated in another connection: Each advance in human power and 
knowledge tends to increase the contrast between the parts of the world 
having favorable and unfavorable environments. In the field of trans- 
portation this contrast manifests itself in an increasing tendency toward 
the four following conditions in the highly favored parts of the world: 
(1) greater specialization and limitation; (2) greater power, speed, 
endurance, and load-carrying capacity; (8) greater danger; and (4) a 
greater demand for high mental ability. Since backward regions suffer 
no such tendencies, the contrast between the two types seems bound to 
increase indefinitely. 

Consider how highly specialized our transportation really is. We 
use not only railways, steamships, automobiles, trolley cars, and air- 
planes, but cash carriers, pneumatic chutes, elevators, dredges, and 
traveling cranes. We travel not only on the surface of the ground, 
but under it and in the air. In large parts of central Africa and New 
Guinea, on the contrary, practically all transportation, now, as always, 
is carried on by men’s own hands, backs, and heads. But there is no 
gain without some loss. A huge modern city like Chicago, or even 
Philadelphia, is peculiarly at the mercy of nature because it relies so 
much on artificial means of transportation. A heavy snow storm may 
put practically every automobile, trolley car, and train out of commis- 
sion and inflict no end of suffering upon people who actually cannot 
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get such necessities as milk. Communities that rely on their own muscles 
for transportation never suffer such disasters. 

The advanced regions differ from the backward regions not only 
in the complexity of their methods of transportation, but in their scale. 
Perhaps the most notable combination of speed, endurance, and carrying 
capacity is the great ocean liner which can carry 30,000 tons of cargo 
besides 3000 passengers at the rate of 25 miles an hour for 10,000 miles 
without stopping. Suppose the same load were carried an equal distance 
by land en men’s backs, each man carrying 100 pounds and walking 20 
miles a day. The 3000 passengers on the steamship could do the work 
in 274 years without interruption for Sundays and holidays. Yet 500 
men could handle such a ship if she carried only freight. The work of 
each man in the crew results in as much transportation as would the 
work of 36,000 men carrying loads on their backs. 

But each new type of transportation and each improvement in speed 
brings new dangers to life and limb. During recent years in the: United 
States the number of accidents due to transportation has increased 
ominously. For example in 1900, when an automobile was almost a 
curiosity, the deaths from accidents and injuries due to vehicles on the 
roads in the registration area of the United States numbered 1.3 per 
100,000 persons. In 1922 the corresponding rate for horse-drawn 
vehicles was 1.5, or practically the same, but to this were added the 
following : street cars 1.6, airplanes 0.2, and motor vehicles 12.8. In 
California, where automobiles are most numerous per capita, the death 
rate per 100,000 from automobile accidents actually rose to 26.0 in 1922, 
whereas in England, where automobiles are relatively scarce, the rate 
was only 4.0. If we add to our automobile deaths a rate of 6.1 for deaths 
due to railroad accidents, and add also the crimes which are possible 
because of the automobile, it is evident that countries which adopt the 
most advanced methods of transportation also saddle themselves with a 
terrible load of misery. In proportion to the number of people who use 
the airplane, that mode of conveyance is by far the most dangerous 
yet invented. 

This introduces another great contrast between progressive and 
backward countries. Each step of progress demands higher mentality. 
The most stupid man can carry a load almost as well as the most com- 
petent. But a locomotive demands an engineer of alertness and good 
judgment; a great steamship needs a highly competent captain. The 
automobile does not demand so much skill and judgment as a train or 
steamship, but highly nervous people or those with what the psychol- 
ogists call a slow reaction-time do not make safe drivers. It is said that 
outside of regions inhabited by people of European origin, and perhaps 
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by Japanese, it is not easy to find men whose reactions are quick enough 
to make them safe aviators. 

The management of modern transportation systems demands much 
higher mental types than does the actual operation. A rather ordinary 
man can plan the schedule of a stage coach, manage its finances, care 
for the horses, and do the driving. Only a man of uncommon ability 
can wisely manage a great railroad with its thousands of employees, 
its intricate relations with business, its delicate financial adjustments, 
its keen competition from trolley cars and trucks, and its need of keeping 
abreast not only of mechanical improvements all over the world, but 
of the rapidly changing political and business conditions. The necessity 
for men of unusual capacity not only as engineers, conductors, and repair- 
men, but especially to plan schedules, meet emergencies, and plan for 
the future, throws the more responsible railroad positions in large parts 
of the world into the hands of the European races. It also produces a 
situation which emphasizes the difference between advanced and back- 
ward countries still more strongly. Because advanced nations have 
developed such things as modern transportation, modern industry, 
and the other concomitants of a highly developed civilization, their 
demand for men of unusual ability is constantly increasing. In back- 
ward countries, or the contrary, there is little or no danger that there 
will be a dearth of men able to maintain the simple economic, industrial, 
and social systems which there prevail. 

The Great Limitations of Modern Transportation.—Modern trans- 
portation is a powerful factor in increasing the contrasts not only between 
the progressive and backward parts of the world as a whole, but between 
the neighboring portions of the progressive parts themselves. ‘This is 
because modern transportation is far less competent than the primitive 
types to serve all parts of a country equally well. So long as people 
transport everything by hand or on the backs of animals, they can go 
practically anywhere and carry their transportable goods with them. 
Of course it is harder to climb a rough mountain side with no trail than 
to follow a smooth trail on a level plain, but it can be done. But modern 
means of transportation are extremely limited in their range of operation. 
Trains and trolley cars must go on tracks, and can conveniently discharge 
freight only at stations. The curves and grades of the track set limits 
to the size and speed of trains and to the amount that can be accom- 
plished with a given expenditure of power and labor. 

The steamship can go anywhere over the broad ocean but demands 
elaborate terminal facilities which can be profitably built only where 
harbors exist by nature or are constructed by man. Ships are not limited 
in size by difficulties of construction so much as by shallow channels 
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and inadequate docks. Even at a great port like Liverpool, the fact 
that large ships must wait outside the harbor until the tide rises high 
enough to provide a deep channel costs hundreds of thousands of dollars 
each year. Moreover. ships are almost useless unless supplemented by 
land transportation. 

The automobile and motor truck travel more freely than the rain 
or trolley car, but are greatly limited by the roads. Motor roads are 
often almost as distinct as railroads; if a road falls below a certain 
standard of smoothness and hardness its motor traffic is limited, the 
expense for repairs on cars mounts up enormously, and the size of the 
loads and the speed of locomotion fall correspondingly. Out West 
this limitation is locally recognized when people speak of 10-mile, 15-mile, 
or 30-mile roads, depending on how fast an automobile can traverse 
them. But there are also 5-mile roads, on which the use of automobiles 
is prohibitively expensive, even if an occasional car may traverse them. 

At first thought the airplane seems free to travel anywhere, but its 
freedom is limited to the air. As soon as it tries to land, it requires a 
large area and very special conditions. A few years ago, people hoped 
that the airplane would solve the problem of the person remote from 
civilization, the distant miner, planter, or cattle rancher, too far away 
and isolated to have the advantage of good roads. Only a little of the 
kind yet appears to be happening. On the contrary, the use of airplanes 
is mainly limited to large centers where expensive landing fields are 
available. The airplane, like all other improvements in transportation, 
illustrates the fact that each new and more highly specialized improve- 
ment tends to concentrate its advantages in the places that are already 
large enough, rich enough, intelligent enough, and competent enough 
to profit by them. 

Because of all these conditions, large areas, even in the most advanced 
regions, are relatively much worse off for transportation to-day than 
they were fifty years ago when there were no motor cars, trolley cars, 
or concrete roads. At that time the farmer among the rugged Catskills, 
Berkshire Hills, or Ozarks, or in the Allegheny Plateau may have had 
to drive over a very rough road to get to the market town 30 miles away, 
but he could at least haul half as much as could his neighbor 30 miles 
from town in the other direction across the level but muddy plain. To- 
day it is different. The hill farmer still hauls his produce in the same 
old way and in the same old amounts; the farmer in the plain now has 
to haul his only 5 miles because a railroad has been built; and he can 
haul ten times as much as the other because he has a motor truck 
and can use a concrete road. Having only a sixth as far to go and having 
ten times as large a load he is now sixty times as favored as the other 


TRANSPORTATION: EQUALIZER OF SUPPLY AND DEMAND 165 


so far as transportation is concerned, whereas formerly he was only 
twice as favored. Thus the effects of relief, soil, climate, vegetation, 
sparsity of population, and any other factors which hinder transportation 
tend to become more and more accentuated, and to increase the contrasts 
between more favored and less favored regions only a few miles apart. 
The growth of civilization may increase rather than diminish the power 
of geographical environment to cause one place to differ from another. 

The Distribution of Good Roads.—So far as we can see now, the 
most feasible way to check this growing contrast between places with 
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Fig. 62.—Annual Expenditure per Mile on Rural Roads, 1914, 1916-19, 1921-23. 


good and poor transportation is by building good roads. Practically 
everyone lives on a road of some kind; if all roads were equally good, 
a considerable share of the disadvantages of tens of millions of people 
who live on farms and in small villages would be removed. The facts 
as to the present condition of the roads are summed up in Fig. 62. The 
average expenditure per mile during ten years on roads outside the cities 
is there used as the best criterion of how well the roads are taken care 
of. In this map, as in so many others, the most noteworthy feature is 
the area of good conditions in the northern United States east of the 
Mississippi, the similar area on the Pacific Coast, the decline southward, 
and the low area in the semi-arid western part of the Great Plains and 
in the western cordillera. The resemblance of this map to those of 
climate (Fig. 43), health (Fig. 46), and progress (Fig. 45) is obvious. 
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Relation of Transportation and Communication Rapid and exact 
communication is as important as rapid and safe transportation. The 
two have grown up together and can scarcely be separated. On the 
whole, however, communication is farther advanced than transportation, 
for it is less hampered by geographical conditions. A mail route can 
be established among mountains where a railroad or even a good auto- 
mobile route would be too expensive because of the sparsity of population. 
Even where the mails are carried by very primitive modes of transporta- 
tion such as dog teams and reindeer in Alaska, pack horses in Asia Minor, 
and yaks among the Himalayas, the regulations as to the care and cost 
of the mail service are almost as highly developed as in places where 
express trains are used. It is a noteworthy fact that in backward coun- 
tries like Turkey, the mail service is safer and more like similar services 
in advanced countries than almost any other work of the government. 
Of course the mail may arrive only once a week on the Yukon or once 
a month in Persia, but even in such remote places the mail is an inter- 
national matter, and is regulated by strict agreements identical in all 
countries. 

What is true of the mail is largely true of the telegraph. Geographical 
conditions interfere relatively little with telegraph and telephone lines. 
Of course it is more expensive to lay a cable under the Atlantic or run 
a wire across the Caucasus than to string a hundred wires across Indiana 
where the plain is level and wood for poles can be had not far away. 
Nevertheless, when the cable or wire is once laid, the interruptions to 
telegraphic or telephonic communication by wind and storm are far less 
important than the interruptions to transportation in the same regions. 

The wireless telegraph and telephone reduce the importance of 
geographical conditions almost to the vanishing point. Except for the 
temporary interruptions by electrical storms or by atmospheric disturb- 
ances, which occur by day much more than by night, an explorer in the 
forests of Africa or the great desert of Arabia can communicate with 
the rest of the world with comparative ease at almost any time. The 
whole country may know the very day when an Arctic explorer turns 
toward home. The one thing that is lacking in order to make communi- 
cation practically perfect is the ability to see the face of the person 
who is talking, but even in that direction the first steps have been taken. 
To sum up the whole matter, modern communication, unlike transporta- 
tion, can penetrate anywhere at any time, and can give almost perfect 
opportunities for the exchange of ideas without being hampered by the 
need of elaborate terminals and expensive roadways. ‘Terminals are 
indeed necessary, but are relatively small so that they can be set up 
almost anywhere. 
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In spite of all this, the actual distribution of telephones and wireless 
sets in the United States and Canada (Fig. 63) is practically the same 
as that of improved roads, good transportation facilities, and progress 
in general. This emphasizes the fact that although geographical sur- 
roundings are highly important in their direct effect upon human 
activities, the controlling factor in causing man’s activities to differ 
from place to place is man himself. It is probable that the indirect 
effects of geographical environment, through man’s health and energy, 
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Fic. 63.—White Persons per Telephone in the United States, 1924. 


his occupations, and the selection of the type of persons who settle in 
one place or another, are much more important than the direct effects. 


EXERCISES AND PROBLEMS 


1. A summary of the distribution of facilities for transportation in the United 
States. Make a table showing (a) the states which stand first, (b) second, and (c) 
third, and (d) the rank of your own state in each of the conditions shown in Table 37 
and in Fig. 62. Note that in some cases a high figure means first and in others a low 
figure. In which of the conditions which you thus tabulate does the rank of a state 
depend largely on its area or on its large population? In what other conditions 
does high rank depend largely on the position of a sparsely populated state between 
more important centers of population? Explain how this causes certain states to 
appear to be unusually well supplied with transportation facilities even though they 
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are states where one must sometimes travel a hundred miles by road or even a score 
of miles on horseback in order to reach certain portions. 

When all these conditions are eliminated there remain five conditions which are 
especially good evidence as to the ease with which people can reach all parts of a 
state either in person or with messages. What are these five? Shade a map of the 
United States as follows: (a) heavily, any states that appear three times as ranking 
first, second, or third in any of these five conditions, (b) moderately, those appearing 
twice, and (c) lightly, those appearing once. In which of these states would the 
density of the shading be increased if we were to include transportation by water 
among the conditions mentioned above? In order to judge of this consider length of 
coastline compared with the area of the state, number of good harbors, and inland 
waterways including lakes, navigable rivers, and canals. 

What northern or southern states are shaded on your map? What states would 
have to be shaded in order to have a complete band cross the country? How do they 
rank and why are they missing? Explain how your map shows the effect of (a) 
relief, (b) density of population, (c) other geographic factors. 

2. Make a table like that of Exercise 1, except that you use the three states 
standing lowest in facilities for transportation and communication. Above the 
columns in which you write the names of the states put the numbers 46, 47, 48, 
the last being the lowest. Where several states have the same figure put them all in. 
On the map made in Exercise 1, insert three grades of shading for the present table, 
but use some other color. Explain the physical conditions which especially hamper 
transportation and communication. 

Two states are shaded in both colors on your map. What conditions help to 
explain why the same states stand high in one of the requisites for a good transporta- 
tion system and low in a closely allied requisite? 

3. Describe the facilities for transportation and communication in your own 
state. Compare your state with the states which stand highest and lowest in 
Exercises 1 and 2, respectively. What geographical conditions chiefly help or hinder 
transportation in your state? 

4. Repeat Exercise 1, but instead of the states use the countries of the world 
as given in Tables 35 and 36. In preparing your final table showing the degree of 
progress in transportation and communication, use Cols. C, F, and H, Table 33, 
and B and D, Table 36. Put the rank of the United States in the last column 
instead of the rank of your own state. What three general regions are shaded on 
your map? Give as many reasons as possible for their high rank. In what respects 
does the United States fall farthest below some of the other countries? 

5. Compare the transportation facilities of the states that appear in the table 
prepared in Exercise 1, with the countries in the table of Exercise 4. To do this 
arrange the three highest countrie’ from Col. C, Table 33, and the three highest 
states from Col. C, Table 37, in order according to their rank. How do the highest 
states compare with the highest countries (a) in railway mileage per 1000 square 
miles, (b) in area (Table 1), and (c) in population (Table 1)? Make a similar com- 
parison between the three highest in each of the following pairs of columns: Table 
36, B, and 37, H; Table 36, D, and 37, J. 

If data for canals, improved roads, telegraph messages, and coasting vessels 


were available we should find that several European countries excel any of the 
states in these respects. 


CEAPTER XII 
THE GEOGRAPHIC BASIS OF COMMERCE 


The Conditions that Create a Surplus——The world’s products 
generally change hands before being used, and some change hands 
many times. Such an exchange requires a surplus on one side and 
a demand on the other. One person, company, or country must have 
more of something than is needed for immediate use, while someone 
else must need that particular thing. Let us see how variations in 
the surplus supply of goods and in the demand cause commercial 
transactions to vary in kind, number, and quality from one part of 
the world te another. 

Everything that favors production also favors the creation of a 
surplus. A level plain, fine rich soil, easy access to navigable waters, 
and a climate with sufficient warmth, moisture, and sunshine, all stimu- 
late the production of most of the vegetable and animal products that 
enter into the world’s food supply and furnish raw materials for manu- 
facturing and commerce. On the other hand, a rugged topography 
encourages the production of lumber and of crops like fruit and coffee. 
In conjunction with a dry climate, a rugged topography generally favors 
the production of metals. These physical conditions, however, including 
also their effect on transportation, are not the chief factor in producing 
a surplus. Density of population is also highly important, for if the 
population is dense enough, even a small surplus per capita may give 
rise to active trade, as in China. Still more important is the quality 
of the people, their inherited mental ability, their energy, and their 
standard of living. This may mean either the people who live in a 
place permanently, or those who go there because some desirable resource 
is available. New Guinea’s physical advantages might perhaps allow it 
to raise rice for almost the whole world, together with great quantities 
of sugar, corn, sago, cocoa, tea, coffee, tobacco, and many other products, 
but it has no surplus. Its backward people produce almost nothing 
except what they immediately consume. In Java, however, where 
the climate is almost the same, the presence of nearly 150,000 Europeans, 
chiefly Dutch, enables an island smaller than New Guinea to export 
products worth over half a billion dollars each year. Again, in China 
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the supplies of unmined coal are estimated at 1100 billion tons, of 
which 427 billion are anthracite, against only 166 billion or less than 
one-sixth as much in Great Britian. But until Europeans took the 
lead, the Chinese mined practically no coal even for local consumption. 
Vast quantities lay in the rocks, but there was no surplus for business. 
Even in 1922 the 435,000,000 people of China mined only 21,000,000 
tons of coal, one-twelfth as much as Great Britain, and less than one 
per cent as much per capita. 

On the other hand, Norway has almost no mineral wealth; her cool 
climate greatly limits the crops; deep soil is found only in a few valleys 
and on a narrow coastal plain; and the rugged topography permits 
only one acre in 30 to be cultivated. Yet so energetic and capable are 
the Norwegians that their abundant surplus not only supports an 
active trade at home, but makes Norwegian exports ten times as valuable 
as those of Java in proportion to the inhabitants. Again, Alaska never 
yielded any surplus worth mentioning while it was in the hands of 
Eskimos, Indians, and even Russians; but from the time when it was 
bought by the United States until 1920 it yielded a salable surplus 
worth about a billion dollars. So, too, although New England has no 
coal, few raw materials, and not nearly enough water power, the capacity 
of its people causes it to produce an enormous surplus of manufactures. 

The Conditions that Create a Demand.—The conditions that create 
a demand are in one sense the opposite of those that create a surplus. 
If a region lacks certain natural advantages, it often demands articles 
which can be produced only with the help of such advantages. The 
United States demands a vast quantity of bananas and gets them from 
Central America, for the Central American climate favors banana- 
growing and that of the United States does not. New England, being 
too rugged for extensive wheat cultivation, demands wheat from the 
Western plains, while Germany, having little copper, demands it from 
places like Arizona and Montana. 

In a more important sense the conditions that create a demand are 
exactly the same as those which create a supply. For example, the 
fact that coal and iron are scarce in Ceylon does not cause the 4 million 
people of that island to demand a tenth or perhaps a hundredth as 
much of those two highly important products as is demanded by a 
similar number of people in the Netherlands. The thing that counts 
chiefly in creating a demand, just as in creating a supply, is the mental 
ability, physical energy, and stage of civilization of a country. 

The Character of Foreign Trade in Three Types of Countries.— 
Most parts of the world fall into one of three types: (1) Backward 
countries with poorly developed resources, few and simple products, 
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almost no manufacturing, and a small surplus used to satisfy a demand 
for a few simple manufactures. (2) Progressive old countries with 
resources inadequate to the population, but with a great variety of manu- 
factured products which form a surplus whereby the inhabitants satisfy 
their demand for raw materials, food, and luxuries. (3) Progressive 
new countries with well-developed resources, a variety of products, 
little manufacturing, and a large and varied but unmanufactured surplus 
which enables the people to satisfy their demand for a great variety 
of manufactured articles. 

Siam is a good example of the first type, Switzerland of the second, 
and Australia of the third. The United States perhaps belongs in still 
a fourth class like No. 3 except that manufacturing is highly developed. 
So far as actual resources are concerned, Siam with 8 million people 
ought to supply more and demand more than Switzerland with 4 million. 
The area of Siam is 195,000 square miles, that of Switzerland only 16,000. 
Siam has a far more productive climate than Switzerland, vastly greater 
plains, and excellent deposits of tin and other minerals, whereas Switzer- 
land has practically none. If the people of Siam and Switzerland were 
of exactly equal ability, these conditions might cause the trade of Siam 
to be at least double that of Switzerland. But Siam does not import 
a single product to the value of one dollar per inhabitant each year, 
and only five products to the extent of ten cents or more per inhabitant. 
Switzerland, on the contrary, imports twenty products to the value of 
at least one dollar per person, and many others to the extent of at least 
ten cents. 

The extraordinary difference between Siam and Switzerland is largely 
due to the character and civilization of the people. Distance has some- 
thing to do with it, but not much, for in proportion to the population 
the list of imports into Australia, one of the most distant parts of the 
world, is as imposing as into Switzerland. 

Marked contrasts appear not only in the amounts but in the kinds 
of goods imported into Siam, Switzerland, and Australia. The Siamese 
imports consist of manufactured goods of a simple nature and few 
kinds; the Swiss imports include food, raw materials, and manufactures; 
those of Australia, aside from tobacco, tea, timber, and some rubber, 
include little except manufactured goods, although these are very varied. 
These are the normal imports of the three types of countries mentioned 
above, namely: (1) an old, fairly well populated but undeveloped 
country where people have little energy; (2) a small, old, densely 
populated country lying near the center of civilization and having few 
natural resources; (3) a large, new, energetic, and sparsely populated 
country far from other civilized regions. The differences between these 
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various countries, like many other facts, show that the activity of the 
people is the chief determinant of the amount of trade, but the natural 
resources, the position, and the stage of development determine the 
kind of trade. The distinction between the amount and the kind is 
important. 

In exports, as in imports, Siam, Australia, and Switzerland afford 
an important contrast. Siam, with two exports of a very simple kind, 
illustrates the lowest stage. In spite of great natural resources, the 
Siamese do not work hard enough or use sufficient judgment and skill 
to produce a large surplus of anything except rice, their main article 
of food, and teak, their most marketable tree. The small size of their 
surplus, quite as much as the moderate nature of their desires, limits 
the size of their trade. In Australia, as in Siam, the exports are almost 
entirely different from the imports. That is the natural condition in 
a new country which has abundant resources. The easiest and quickest 
source of wealth is found in raising sheep, cattle, wheat, and fruit, and 
in mining the metals. Therefore there is relatively little manufacturing 
of the more complex types. But notice that the exports of Australia 
are much more varied than those of Siam, as befits the greater physical 
and mental activity of the people and their higher standards of living. 
In Switzerland, on the other hand, the imports and the exports are 
largely the same in name but not inform. For instance, silk and cotton 
goods are imported as thread and exported as fine cloth. The Swiss 
cannot create a surplus by extracting the natural resources of their 
country; hence they take raw materials or partly manufactured materials 
from other countries and add to them their own skill so that the final 
products usually owe more of their value to manufacturing than to the 
original materials. Swiss exports, however, are systematically less than 
the imports because the Swiss have large foreign investments on which 
interest is paid in the form of goods, and because large numbers of 
tourists must be taken care of. 

The World’s Foreign Commerce.—The general distribution of 
foreign commerce is illustrated in Fig. 64, which shows the total com- 
merce per inhabitant of each country. Foreign commerce and domestic 
commerce, as well as other kinds of business, generally reach their 
greatest activity in the places where people have much energy. The 
main exceptions are a few small areas like Hongkong, the Straits Settle- 
ments, and Ceylon. In practically every case, however, such places 
owe the activity of their commerce largely to the presence of people of 
European races who generally remain there only temporarily. 

The Effect of Size on Foreign Commerce.—Although commerce 
in general, both external and internal, varies in close harmony with 
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civilization and productivity, the amount of foreign commerce depends 
also on other factors which greatly modify its distribution. The chief 
of these is the size of a country, but position in respect to other countries 
is also important. The effect of size is evident from the fact that the 
United States, which is one of the most progressive of all countries, 
had an average foreign commerce of only $74.50 per capita in 1923 
which places it only twentieth among the countries of the world as listed 
in Table 38. This, of course, is far below its rank in civilization. Cuba, 
Austria, Argentina, Uruguay, Chile, and even Dutch and British Guiana 
all stand ahead of it. China, like the United States, stands low in for- 
eign commerce per capita, being fifth from the bottom. Such places as 
Paraguay, Haiti, Formosa, and Portuguese Africa stand well above it, 
although certainly their civilization cannot rival that of China. Again, 
before the Great War, when Russia had long been at peace, its annual 
foreign trade of $8.56 per capita put it lower than Serbia, which at that time 
averaged $9.69, Paraguay $11.16, Bulgaria $15.37, and Rumania $33.63. 

Thus the per capita foreign trade of a small or sparsely populated 
country, or of one with no great variety of occupations, is almost certain 
to be larger than that of an equally progressive, large or populous country 
with a great variety of products. For example, the United States, 
China, and Russia, being large, populous countries with varied resources, 
stand relatively low compared with such small countries as Cuba, Den- 
mark, New Zealand, and Porto Rico. Again, in Europe the little coun- 
tries of the Netherlands, Belgium, and Switzerland all have more foreign 
commerce per capita than the larger countries of Russia, France, 
and Germany. Yet in the large countries business is quite as active 
as in the small countries. 

The reason for this seeming contradiction between the foreign trade 
of large and small countries can easily be understood from two examples. 
Suppose that the Netherlands and Belgium should unite. The domestic 
trade within their area would probably increase, but their combined 
foreign trade would be less than their trade when separate, because 
all the goods which now pass across the border between Belgium and the 
Netherlands, and which are reckoned as part of the foreign trade of 
each country, would be classed as domestic commerce. In the same 
way, because Cuba devotes itself largely to sugar and tobacco, it relies 
on the United States not only for manufactured goods but for food for 
its sugar raisers. Moreover, Cuban exports are greatly favored by the 
fact that the United States admits Cuban raw sugar at a preferential 
tariff rate. Hence Cuba has more foreign trade per capita than the 
United States. Now suppose the United States were divided into 
several countries so that the manufactures of the northeast were exported 
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to the prairie states in exchange for food, to the South in exchange for 
cotton, and to California in exchange for fruit and winter vegetables. 
The per capita foreign commerce of these new countries would rise far 
above that of the present United States. Hence, we conclude that 
while the foreign trade of a country is an index of its progressiveness, 
careful allowance must be made for the fact that a large country, 
especially if its products are varied, does not have so great a trade per 
capita as an equally progressive small country, especially if the small 
country produces only one or two main products of great importance 
to other countries. 

Conditions that Promote an Active Exchange of Products.—Let us 
now sum up all the main conditions that lead to an active exchange of 
products, no matter whether the exchange be between foreign countries 
or different parts of the same country. The chief of these are as follows: 

(1) National or Racial Character—This depends on inheritance, 
health, and energy, and is one of the chief causes of the supremacy of 
northwestern Europe, the United States, Canada, New Zealand, Aus- 
tralia, and Japan in commerce and other kinds of business. 

(2) Diversity of Products—This is determined largely by climate 
and mineral resources, but also by relief and soil. Tropical countries 
owe most of their trade to the fact that their products differ from those 
of temperate regions. Venezuela and India, for example, would have 
little foreign trade if people from other climates in the United States and 
Europe did not come to them for products that are found mainly within 
the tropics. Nevertheless, the fact that the two tropical countries 
have products different from those of the northern regions may in the 
future stimulate trade far more than at present. 

(3) Distance is also highly important in determining the amount 
of trade between two regions. We might get from the East Indies all 
the products that we get from the West Indies, but we actually get 
relatively little. It would scarcely pay to carry products five to seven 
thousand miles when we need to carry them only one to three thousand. 
It should be noted, however, that distance is a purely relative matter. It 
is easier to carry goods 7000 miles by sea where lines of communication 
are already established than 100 miles across mountains with no roads. 

(4) Language, Customs, and Government likewise play a great part 
in foreign trade. As for language, everyone prefers to do business with 
someone whom he can understand. Hence, while Portugal does only 
a negligible business with the rest of South America, a fifth of all her 
exports go to the Portuguese-speaking country of Brazil. An astonish- 
ingly small custom will prevent trade even among highly civilized people. 
For example, the British buy a good deal of American salt pork. But 
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the pork must be salted with British salt. American salt leaves an 
insoluble white residue on the meat. This does no harm and Americans 
rather like it, but the British object. Hence, in order to maintain a 
profitable British trade, the packer must import British salt which is 
absorbed completely by the pork. The form of government makes 
little difference: a republic is good in Switzerland, bad in Ecuador; 
a constitutional monarchy is good in Britain, bad in Persia. The 
character of a government is what counts, and that depends largely on 
the character of the people. A wise government can greatly increase 
trade by making proper laws as to taxes, shipping, and commercial 
intercourse. Many people think that Great Britain owes much of her 
foreign commerce to her policy of free trade, while others think that 
a protective tariff has stimulated domestic trade in the United States. 
Both points are disputed, but almost everyone agrees that when 
backward people are governed and directed by those who are more 
progressive, trade is usually much stimulated. If India, the Philippines, 
and especially the Guianas had never been under foreign governments, 
their positions in the table of foreign trade per capita would be much 
lower than at present. In fact, they would almost disappear. 

The Ideal Conditions for Active Exchange of Products.—lIdeally, 
the conditions most favorable to active business between two regions 
are as follows: (A) Both should be inhabited by people of high mental 
capacity and of as great energy as is consistent with the climate. (B) 
The two regions should be quite different in climate so that one, for 
example, produces cereals, beef, mutton, hides, wool, soft wood, and 
other products of the temperate zone, while the other produces sugar, 
coffee, rubber, tropical fruits, spices, hard wood, fibers like manila 
hemp, and other tropical products. (C) At the same time, the cooler 
country should have plenty of coal, petroleum, and water power so that 
manufacturing is stimulated; while the other should produce all sorts 
of metallic ores, especially iron, which can readily be taken by sea to 
the coal of the other country. The cool country should also produce 
mineral fertilizers which are chiefly needed in the warmer country. (D) 
The countries should lie as close together as is consistent with a pro- 
nounced climatic difference, and should be connected by a sea, both 
coasts of which have been submerged so as to provide many deep inden- 
tations and good harbors. ‘Thus transportation will be as easy as possi- 
ble. (4) Both countries should be under the same government, and the 
government should be wise, honest, and progressive. (@) The people 
in both regions should speak the same language and should be as 
similar as possible in ideals and habits so that they will understand 
one another’s preferences and peculiarities. 
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The eastern United States and Cuba; England and Ceylon; the 
Netherlands and Java; and Belgium and Belgian Congo are pairs of 
countries which approach the conditions most favorable for trade. 
All fall far short of the ideal here described, but the United States and 
Cuba approach it most closely. In spite of their differences in racial 
character, government, language, and customs, their nearness and the 
fact that they have almost the right degree of difference of climate, 
plus the activity of the United States, causes the per capita trade of 
the Cubans with the United States to be exceeded only by that which 
the Dutch are able to carry on with the Germans because they hold the 
mouth of the Rhine. Everywhere the activity with which any two 
regions carry on the exchange of products and services can be largely 
explained by the five factors here considered, namely, racial char- 
acter, diversity of products, government, transportation, and language 
and customs. 


EXERCISES AND PROBLEMS 


1. Divide the class into groups to investigate the demands of your state and 
others in comparison with their production and surplus. Base your estimate of the 
demands on the following lines of investigation. (A) In the state assigned to you 
compare the percentages of the gainfully occupied population engaged in agriculture, 
mining, and manufacturing with the similar data for the whole U. §. (Table 8). 
Assume that the percentages in Table 8 for the whole country represent about the 
necessary proportions of the three occupational classes which actually produce goods. 
In what respects is your state weak? 

(B) In the U. 8S. as a whole about 60 farms and 5000 acres of improved land 
supply the needs of 1000 people. From the Abstract of the Census ascertain how 
these figures compare with those of the state you are working on. Table 16 
shows how the average total yicld of all crops per acre varies from state to state. 
What difference does this make in your estimate of the amount of improved land 
needed to supply the needs of your state? 

(C) The following table shows the approximate annual consumption of certain 
main products per capita in the United States, and the number of animals, or area 
of land necessary to supply certain other needs such as animal food (1919 and 1920). 


‘Corgis glee eee Dials (Couronne rer 30 Ib. WEN coosscese OMY, 
(OGniSis diss soe 10 bu WO Ol craw rete 7 lb Coppernnee eS Lb: 
Wilhteaitiemeeas cic: 7 bu IRWIN oa occas Oullos ThWOoecudcae oe 7 Ib 
Potatoes SMiksoss cacage Weer lloy PMR ceoo oa ou 2 ol PASy lo}. 
(all kinds)... 4 bu. IDCWANOB Es 5 was 300 bd. ft. | Manufactures. .$590 
Orchard fruits.. 2 bu. (Perhaps $400 in 1925) 
Vegetables. ... 0.014 acre | Coal: Horses or mules 0.25 
Swemies poses gon Woy anthracite... 0.7 ton | Beef cattle.... 0.34 
Grapesseper i cons bituminous.. 3.9 ton | Dairy cattle... 0.30 
Mobacconer.snen Lo Lbs COK Gre chan.c's oe OF ton |isheepecee eee 0:05 
Coflees. ees. 13 lb. Petroleum... ..200 gal. SNA, coo ood 0.56 
Meament aaa rate tenor le TE RON ne oko 0.3 ton | Chickens...... OED 


1 bu. Tin plate...... 24 lb. Hay and forage 1.4 tons 
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Calculate the needs of your state for each of the products named above, assuming 
that the requirements are like the average for the U. S. Compare the state’s needs 
with its production as given in Tables 15, 17, 23, 27 (count 2 tons of iron ore as 
roughly equal to one ton of pig iron), and 31 (use column K and base your con- 
clusions on an average value of $237 per capita added by manufacturing instead of 
on $590, the total value of manufactures per capita). Your own general knowledge 
will give the necessary facts for certain other articles such as rubber. 

Complete the work by preparing a table showing (A) your state’s deficit in the 
articles which are not produced in sufficient quantities, (B) a region of surplus pro- 
duction where your state can easily supply its needs of each article; (C) your state’s 
surplus in various articles; and (D) an easily accessible region where a demand for 
each of these articles exists because of a deficit. Explain the geographical causes 
of the main features of the deficit and surplus in your chosen state. 

2. Examine the conditions which determine the variation of prices from place 
to place. In Tables 16 or 20 choose some product and make a shaded isopleth map 
of its variations in price from state to state. Make two other maps of the same 
article from Tables 16 or 18 and 19. Compare the three maps of each product. 
Try to determine how far prices are influenced by (A) abundance of production 
per capita, (B) proximity to great cities and industrial areas, (C) transportation and 
its relation to (a) the bulk or weight of the article, (b) its fragility, or tendency 
to spoil rapidly, (c) the degree of accessibility of the region of production and its 
relation to seaports and trunk railways. 

3. Contrast the foreign commerce of two distinctly different countries in the 
same continent, for example Chile and Ecuador. From the Statesman’s Yearbook 
list the exports and state the dominant conditions in each country which allow a 
surplus to be produced for export. Make a similar study of the imports and state 
the reasons why they are of a given type. What indications does the foreign trade 
supply as to which country is more advanced? 

4. In Table 38, select the five leading countries in the column ‘‘Number of 
times by which imports exceed exports’’ and analyze the conditions to which this 
is due. In the cities listed in Table 39, how commonly do either exports or imports 
exceed each other by a large ratio? In the case of Harwich, England; Iquique, 
Chile; and Bilbao, Spain, what explanation can you find? 

5. Among the United States Customs Districts in Table 41, Galveston shows 
a wide divergence between imports and exports. Analyze the city from the stand- 
point of what is said in the text as to “Conditions which promote an active exchange 
of products” and “Tdeal conditions for active exchange of products.” 

6. Study the foreign commerce of the United States as given in Tables 40 to 
43. (A) Draw graphs illustrating the relative values of the chief exports and 
imports. (B) For each of 10 or 15 chief exports prepare a map on which you indicate 
by appropriate symbols the amount sent from the United States to the more impor- 
tant countries. (C) Prepare similar maps of 10 or 15 exports. (D) Sum up your 
conclusions as to the commodities and countries that are most important in the foreign 
trade of the United States. Suppose that the trade were limited to 10 countries 
and 10 commodities. What combination of countries and commodities would 


produce the greatest trade (A) in value? (B) in tonnage (Table 40)? How would 
that trade compare with the actual total? 


PART II 


GREAT PRODUCTS AND TYPICAL COMMUNITIES 


CHAPTER XIII 
PRINCIPLES OF ANIMAL DISTRIBUTION 


Kinds of Domestic Animals.—In the world as a whole, the chief 
domestic animals yield an annual return of approximately 27 billion 
dollars when reckoned in American prices. This is nearly half the value 
of all vegetable products except food for animals; it is twice the value 
of all the minerals. The accompanying table lists the animals that 
furnish practically all of this vast value, according to their zoological 
families. The starred animals may be excluded from further considera- 
tion. Most of them represent attempts at domestication which have 
not proved of much permanent value, or whose ultimate success is not 
yet known. 

The Limitations of Domestication.—Several important features 
deserve notice in connection with the 30 unstarred animals. (1) All 
were domesticated so long ago that we have no certain knowledge of the 
event, in many cases not even a tradition. (2) The number of species 
that have proved permanently worthy of domestication is extremely 
small. Among approximately 3500 known species of mammals, only 
19 are unstarred above. Among 13,000 species of birds, only 9 fall 
among our 30 animals, and one of those, the ostrich, may drop out, if 
its feathers fail to find favor. Reptiles, 3500 species; amphibia, 1400; 
and fish, 13,000 have no domesticated representatives, except the 
doubtful goldfish. The case of insects is still more extreme, for silkworms 
and bees are the only domesticated species out of approximately 470,000. 
(3) The qualities which make an animal worth domesticating are con- 
centrated in a few small groups. Among the 30 animals here discussed 
no less than 16 belong to a single group, the Ungulata or hoofed mammals. 
Six of these are species of cattle, all from the genus Bos, which contains 
only 10 speciesinall. The cattle family, as distinguished from the genus, 
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TABLE B—THE WORLD’S DOMESTIC ANIMALS * 


MAMMALS. 


A. Hoofed mammals. (Ungulata.) 7 
I. Order of odd-toed hoofed mammals. (Perissodactyla.) 
a. Horse family. ; 
1. Horse. (Equus caballus.) Central Asia. 
2. Ass. (Equus africanus.) North Africa. 
II. Order of even-toed hoofed mammals. (Artiodactyla.) 
a. Cattle family. 
3. Ordinary cattle. (Bos primigenius.) Europe. — , 
4. Humped zebu of India, and galla of AGhoe. (Bos indicus.) India. 
5. Gayal. (Bos frontalis.) India. : 
6. Banteng or Javan cattle. (Bos sondaicus.) East Indies. 
7. Yak. (Bos grunniens.) Tibet and Himalayas. 
8. Water buffalo. (Bos babulus.) India. 
9. Sheep. (Ovis aries.) Probably Western Asia. 
10. Goat. (Capra hircus.) Western Asia. 
b. Pig family. : ‘ 
11. Pig. (Perhaps several species.) Europe, Asia. 
c. Camel family. 
12. Arabian camel, one-humped. (Camelus dromedarius.) Arabia. 
13. Bactrian camel, two-humped. (Camelus bactrianus.) Central Asia. 
14. Llama. (Llama glama.) Peru. 
15. Alpaca. (Llama pacos.) Andes. 
d. Deer family. 
16. Reindeer. (Rangifer tarandus.) Arctic regions. 
III. Order of elephants. (Proboscidea.) 
*17. Elephant. (Elephas indicus.) India. Not bred in captivity. 


B. Clawed mammals. (Unguiculata.) 
I. Order of flesh-eating mammals. (Carnivora.) 
a. Dog family. 
18. Dog. (Descended from several species.) Place of origin unknown. 
*19. Silver fox. (Vulpes fulous.) North America. 
b. Cat family. 
20. Cat. (Felis ibyca and other species.) Probably North Africa. 
*21. Cheetah. (Acinonyx jubatus.) Subtropical Asia and Africa. 
c. Marten family. 
*22. Ferret. (Putorius foetidus.) Probably North Africa. 
d. Civet and mongoose family. 
*23. Mongoose. (Herpestes mungo.) India. 
Il. Order of gnawing mammals. (Rodentia.) 
a. Rabbit family. 
24. Rabbit. (Oryctolagus cuniculus.) Western Mediterranean basin. 
b. Rat family. 
*25. White rat. Probably China, but first domesticated in England about 1850. 
*26. White mouse. Origin unknown. 
c. Guinea pig family. 
*27. Guinea pig. (Cavia cutleri.) Peruvian coast, originally kept for food. 
Birps. 
I. Order of fowl-like birds. (Galliformes.) 
28. Hen. (Gallus gallus.) India. 
29. Turkey. (Meleagris mexicana.) Mexico. 
30. Guinea fowl. (Wild stock unknown.) Probably West Africa. 
31. Peafowl. (Pavo cristatus.) India. 
II. Order of goose-like birds. (Anseriformes.) 
32. Duck. (Anas boschas.) North America, temperate Europe and Asia. 
33. Goose. (Anser anser.) Northern Europe (?) 
34. Swan. (Cygnus olor.) Central Europe and Central Asia. 
III. Order of plover-like birds. (Charadriiformes.) 
35, Pigeon. (Columba livia.) Mediterranean region to China. 
IV. Order of ostriches. (Struthioniformes.) 
36. Ostrich. (Struthio camelus.) North Africa. 
V. Order of stork-like birds. (Ciconiiformes.) 
: *37. Cormorant. (Several species.) Coast of Europe, Asia, America. 
VI. Order of falcon-like birds. (Falconiformes.) 
*38. Faleon. (Probably several species.) Southern and Eastern Asia. 
VII. Order of sparrow-like birds. (Passeriformes.) 
*39. Canary. (Serinus canarius.) Canary Islands and Maderia. 
Fisa. 
I. Order of the bony fishes. (Teleostei.) 
*40. Gold fish. (Cyprinus auratus.) China. 
INSECTS. 
I. Order of butterflies and moths. (Lepidoptera.) 
41. Silkworm. (Bombyx mori.) China. 
If. Order of ants, bees, and wasps. (Hymenoptera.) 
42. Bee. (Apis, many species.) Mediterranean region. (?) 


_ * Nomenclature after Hegner. Arranged in the order of their importance to man so far as this 
is consistent with the zoological classification. 
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includes also the sheep and goat, so that one-fifth of all the domestic 
animals, and one-fourth of the important ones, come from this one 
family. In the same way 4 out of 6 members of the camel family have 
been domesticated, and 2 out of the 7 members of the horse family. 
All the more important birds come from two orders, Galliformes, and 
Anseriformes. 

Uses of Domestic Animals.—Usefulness is the main quality which 
makes an animal worth domesticating. In a stage of culture like our 
own, the main uses of domestic animals are: (1) food, (2) transporta- 
tion, (3) clothing, (4) raw materials other than for clothing, (5) protection, 
(6) hunting, (7) scavenging, (8) fertilizer. Food is put first because 
financially it occupies the main place. When reckoned at American 
prices, the main food products derived from animals are worth the huge 
sum of nearly 23 billion dollars per year, or about one-third as much 
as all man’s vegetable food (page 6). The world’s annual production 
of animals for transportation has an estimated value of about 2 billion 
dollars, but the relative importance of animals in this respect is much 
greater, for animals live many years, whereas food is usually consumed 
the year it is raised. The wool, silk, and hides supplied by animals 
provide clothing materials worth another 2 billion dollars each year, 
although their importance is probably much less than that of the animals 
for transportation, as will appear below. The next four uses occupy 
such a minor rank that they are here excluded from further discussion, 
while the importance of fertilizers has already been discussed. 

The Importance of Animals for Transportation.—The use of animals 
for transportation and draft is probably more important than for food. 
Without beasts of burden, human beings might never have progressed 
beyond the stage of carrying all loads with their own bodies, as among 
the highland Indians of Guatemala. Unless animals had been used to 
pull the plow, the main centers of agriculture and civilization might 
never have migrated into regions of forests and prairies where the climate 
is especially stimulating and the highest civilizations now center. In 
most such regions a cover of sod soon smothers a field that is not plowed. 
Such a field can be spaded by hand, but the excessive labor almost 
precludes a high standard of living. Without draft animals mankind 
might never have realized the wonderful possibilities of the wheel, 
which led to modern machinery. The desire to utilize horses or other 
animals more fully for draft purposes presumably led primitive man 
to put wheels under his sledges, and later to gear wheels together so 
that his animals might grind grain, pump water, and the like. Thus 
in many ways beasts of burden and draft animals have been essential 
in the evolution of the highest types of civilization: 
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Motor transportation is sometimes supposed io have made the 
horse no longer a necessity. This is true in limited regions, but not in 
the world as a whole. Motor traction on the farm is still far too expen- 
sive for most of mankind. The United States has five out of six of the 
world’s motor vehicles, and a still larger percentage of the tractors. 
Except for a few million people in Canada, Australia, New Zealand 
and Argentina, the overwhelming majority of the 1700 inhabitants 
of the parts of the world outside the United States depend almost 
entirely upon horses, mules, cattle, and even camels for plowing 
and other farm work. In the United States, however, the number of 
horses, mules, and asses in cities and villages diminished from 3,470,000 
in 1910 to 2,100,000 in 1920, and has now fallen still lower. On the 
farms of the United States the horses and mules increased from 
24,149,000 in 1910 to 25,200,000 in 1920, the maximum being reached 
in 1919. According to the census of 1925 the number had declined to 
22,289,000. This decrease of 11.5 per cent represents a decrease of 
16.3 per cent in horses and an increase of 13.9 per cent in mules, for 
mules are used mainly in the South where tractors and trucks are still 
scarce. Further evidence of a diminished demand for horses and 
mules is found in the fall of the birth rate from 90 colts per 1000 animals 
in 1919 to only 44 in 1924, and in the almost steady decline in the 
average farm price of horses from $146 in 1910 to $76 in 1924. 

It should be noted, however, that according to the Department of 
Agriculture, the birth rate of horses now seems to have ceased to decline. 
Moreover, during and after periods of depression on the farms there is 
often a decline in the number and price of animals. For example, it is 
estimated that from 1893 to 1897 the number of horses and mules in 
the United States declined 10} per cent and the price fell 49 per cent. 
Thus even without automobiles, the decline in the numbers and price 
of farm animals was essentially the same as in the more recent case. 
The two cases are not parallel, however, for in the present case the 
automobile and especially the truck and tractor are making steady 
inroads upon the work formerly done by horses. 

In spite of this there still remained approximately 23,500,000 horses 
and mules in the United States in 1925. The case of horses is much 
like that of railroads. Automobiles and trucks now do an immense 
business in carrying both passengers and freight, and have caused a 
considerable number of surburban trains and minor railway lines to 
be given up. But they have not put the railroads out of business. 
Indeed they have not even diminished the average freight haul, and in 
1923 had not reduced the passenger business below the level prevailing 
before the Great War, as appears in the following figures: 
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[ 
Billions of Passengers | Billions of Tons of Freight 
Carried One Mile Carried One Mile 
1890 UES (6.2 
1900 16.6 141.6 
1910 32.3 255.0 
1915 32.5 343.5 
1920 47.4 413.7 
1923 38.3 416.3 


In the same way the automobile, truck and tractor are indeed displacing 
the horse in many places, but even in the United States it is by no 
means certain how far the present decline in the number of horses and 
mules will go. In almost no other country has motor traction yet 
caused any appreciable decline. 

The geographical significance of all this lies in the fact that horses 
and tractors are the most economical source of power for farms in 
different environments. The tractor may some day do practically 
all the work where well-drained, level land is available, where the soil 
is rich enough so that the farmers have considerable capital, and where 
the farms are large enough or the spirit of cooperation great enough so 
that there is work enough to keep the tractors busy much of the time. 
One interesting result of the introduction of tractors is that the more 
prosperous and progressive farmers tend to buy land enough to fit the 
capacities of their machines. Hence tractors are very numerous in 
regions like central Illinois where the soil is especially fertile; they are 
less numerous in such regions as southern Illinois with its poor gray soils; 
still less so in places like Mississippi; and almost unknown in backward 
regions like the Kentucky Mountains. 

The horse and mule are of relatively greatest importance in regions 
where tractors are least important. This case is like hundreds of others: 
each new invention produces its greatest effect in the most favored 
centers; the old methods persist elsewhere. Thus, although horses and 
mules are fast being displaced by the tractor in the most favored low- 
lands of the United States, Canada, Australia and Argentina, their 
importance has as yet diminished very little on the farms of most parts 
of New England, the South, and Europe. Even in the best agricultural 
areas the demand for draft animals elsewhere may long make it profitable 
to keep horses for breeding purposes, and that in turn will make it worth 
while to use them for at least part of the farm work. Thus our net 
conclusion is not only that the horse and other draft animals have been 
and still are of almost incalculable importance in the evolution of 
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civilization but that such animals will long continue to be of high value 
except in the most favored areas. 

The General Distribution of Domestic Animals.—Before discussing 
the distribution of the individual species of domestic animals, let us 
consider that of all species taken together. This obliges us to deter- 
mine the relative importance of the different animals. How many 
hens or sheep, for example, are equivalent to a horse or cow? The 
United States Department of Agriculture uses a standard based on the 
amount of food consumed per animal, a horse, cow, or ox being counted 
as an animal unit equivalent to 5 swine, 7 sheep, or 100 hens. For our 
purpose, a standard based on values is advisable, for the price of an 
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Fia. 65.—Distribution of Domestic Animals per Capita. 


animal is the best available measure of its all-around usefulness. On 
the basis of the United States censuses of 1910 and 1920, together with 
data from other countries, the relative values are approximately as 
follows: 
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These numbers may represent dollars, pounds sterling, francs, or 
any other unit of value. What we want is merely a measure of the 
relative value of one animal compared with another. As used here 

. . J 
an animal unit happens to correspond to the value of a sheep, work dog 
a ? 
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or reindeer; we might equally well use a unit one-tenth as large and 
equivalent to a hen, or five times as large and equivalent to a cow. By 
adding together the relative values of all the animals in each country 
or state, we obtain the total animal units (Table 13 in Appendix), and 
from this it is easy to determine the animal units per capita (Fig. 65), 
and per square mile (Fig. 66). 

The Relation of Density of Population to Numbers of Animals.— 
One of the outstanding features of the maps of animal units per square 
mile and per capita is that they are almost opposite in appearance. 
Where animals are numerous per capita (Fig. 65), they are generally 
scarce per square mile (Fig. 66), and vice versa. Often, to be sure, 
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Fic. 66.—Distribution of Domestic Animals per Square Mile. 


this generalization is obscured by other factors such as climate, stage 
of civilization, relief, diseases, and the location of markets. Its general 
truth, however, is well illustrated in Fig. 67. The dotted lines show 
the number of animals per capita according to the scale on the left, 
and the solid lines the number per square mile, according to the scale 
on the right. The various states or countries are arranged according 
to the density of their population per square mile, the most densely 
populated being on the left and those sparsely populated on the right. 
In each section of Fig. 67 the two lines go up and down together in their 
minor fluctuations, but the dotted line shows a general tendency to 
rise from left to right, while the solid line shows a similar tendency to 
fall. The minor irregularities are due to the other factors mentioned 
above; the general tendency for the two lines to move in opposite 
directions is due to a deep-seated mathematical relationship among 
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three factors: (1) the density of the human population, (2) the density 
of the animal poulation, and (3) the number of animals in proportion 
to the people. The same tendency appears in similar diagrams for each 
continent, and even in those where states like those of the United 
States, Canada, and Australia are employed. This means that all 
over the world, the places that have many inhabitants per square mile 
tend to have many animals per square mile, and few per capita. The 
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Fic. 67.—Density of Population among Domestic Animals Compared with Man. 


Notice that in each section of this diagram the solid and dotted lines cross only 
once, and this crossing is always at the same density of population, just under 100. 
In similar diagrams for other continents, and for the states of different countries, 
the same conditions prevail. A change in the scale on which either of the curves is 
plotted of course alters the crossing point, but does not alter the fact that the lines 
cross only once, and that the crossing point for all diagrams drawn on the same scale 
is the same, 


opposite is equally true, for regions with few inhabitants per square 
mile tend to have few animals per square mile, although the number 
per capita is large. 

In Europe this relationship can be seen with special clearness. 
Mngland and Wales, with a density of 648 people per square mile (as 
shown by the figures following the word England), Belgium with 634 
per square mile, and the Netherlands with 528, have many animal 
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units per square mile, namely 1070, 1202, and 1438. At the other 
end of the scale Finland with 23 people per square mile, Norway with 
21, and Iceland 2, have few animal units per square mile, namely, only 
110, 91, and 33. On the other hand, England and Wales have only 
1.7 animal units per capita, Belgium 1.9, and Netherlands 2.7, whereas 
Finland has 4.0, Norway 4.3, and Iceland 14.2. 

The curve for the United States in Fig. 67 although more irregular 
than that for Europe, proves the same thing. One of its most extraor- 
dinary features is the great height of the solid line at the left and where 
five large cities are shown. In large cities animals are relatively incon- 
spicuous because of the great numbers of people and automobiles. 
Nevertheless, in proportion to their area, cities generally contain far 
more animals, especially horses, than do corresponding rural areas. 
Another notable feature of the United States curve is the high general ° 
level of the dotted line. This indicates many animals per capita and 
is a rough indication of the generally high standard of living arising 
from the newness of America, the energy of its people, and the great 
natural advantages. 

In spite of the common opinion that the dense human population 
of China and Japan leaves little room for animals, the third curve in 
Fig. 67 shows that Asia follows the law just given quite as closely as 
Europe and the United States. China proper, according to the best 
available estimates, has a density of 286 per square mile for its human 
population, and 246 animal units for its animal population. The 
corresponding figures for Japan are 387 for people and 206 for animals. 
On the other hand, the number of animal units per person is low, as 
might be expected, being 0.9 for China and 0.5 for Japan, but both of 
these are higher than Massachusetts, 0.4. 

Value of Different Kinds of Animals for Transportation and Draft.— 
From the standpoint of transportation and farm work, the ideal animal 
possesses the following qualities: (1) Intelligence, so that it can be 
taught to start and stop at the word of command, and conduct itself 
quietly when ridden, harnessed, loaded, or driven. In this respect the 
dog, horse, donkey, and elephant rank especially high; cattle, reindeer, 
and camels are moderately good, and llamas, sheep, goats, and pigs 
relatively poor. (2) Sufficient size and strength to carry one man long 
distances easily. The horse, ass, all six members of the cattle family, 
the reindeer, camel, llama, and elephant satisfy this requirement fairly 
well. That is one reason why they have been domesticated. The camel, 
however, is too large, for he can easily carry two or three people, and 
the elephant is still larger. Such large animals do not pay, for a man 
needs to ride alone far more often than with a companion. ‘To feed 
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and care for a big animal when a smaller one will suffice is like paying 
a man to do a boy’s work. The donkey, reindeer, and lama, on the 
other hand, are too small. They can carry a man, to be sure, but not 
easily for long distances, especially if he has baggage. Horses and cattle 
are almost exactly the right size. (3) Fairly good speed day after day. 
Here the horse and camel are best. Cattle, donkeys, reindeer, and 
elephants are less speedy, or get tired more quickly. The elephant 
has little endurance and can work only a few hours per day. (4) An 
easy gait. In this respect the horse and the ass are much the best. 
(5) Ability to pull as well as carry. Asa factor in human progress it 1s 
especially necessary to have animals that can pull wheeled vehicles, and 
draw the plow through grassy sod. Here again the horse is probably the 
best of all animals, but cattle are also excellent. The donkey would be 
almost equally good, but is not heavy enough. The camel, llama, and 
elephant lack the hard hoofs which are essential for good draft animals. 
(6) Ease and cheapness with which the animals can be fed and cared for 
and the young brought to maturity. 

According to these criteria, the horse stands much ahead of all other 
animals so far as transportation and farm work are concerned. Cattle, 
donkeys, and camels rank fairly well. Reindeer, elephants, and lamas 
are also useful. The dog, sheep, goat, pig, and alpaca are of practical 
use only when no other animal is available. 

Relative Value of Animals as Producers of Food.—lIf all animals 
could be raised with equal ease, their value for food would depend on 
(1) the quality of the meat, (2) the extent to which they furnish other 
food products such as milk and eggs, and (3) the rapidity with which 
the young grow to maturity. 

(1) All of the 17 Ungulata, or footed animals, in the table on page 
180, furnish excellent meat, as do the unstarred birds and the rabbit. 
Among the unstarred animals only the carnivora and insects fail to furnish 
good meat. Differences in the quality of the meat, although important, 
are generally minor factors in determining where each species shall be 
raised, unless it be in the case of the rabbit and pig. 

(2) A far more important consideration is the extent to which an 
animal furnishes milk or eggs. All the ungulates in our list, except 
the pig and elephant, are milked in certain regions, and in all cases the 
milk is an admirable article of diet. Nevertheless, ordinary cattle, 
together with goats and sheep, far surpass other animals in this respect. 
That gives them great value, for milk appears to be the most valuable 
single product in the whole world. (Table A, p.9.) The world’s annual 
production of eggs is worth roughly 1800 million dollars, or about as 
much as oats, or sheep. As a producer of eggs, no bird can compare — 
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with the hen. Thus as sources of food products other than meat, the 
most desirable animals appear to rank as follows: cattle, hens, goats, 
sheep. 

(3) As a rule, the more rapidly an animal reaches maturity, the less 
is the expense of producing a given weight of food for man. Young 
horseflesh is as good as the best beef, but the horse requires nearly four 
years to reach maturity, an ox little more than two. The sheep, goat, 
and pig, and the edible domestic birds are still better in this respect, 
for they attain almost their full size within a year. The pig and the 
birds have the further advantage of producing many young at one time, 
and more than one litter or brood per year. If we disregard the cost 
of their food, the best animals probably rank nearly as follows in 
respect to the amount of meat in proportion to their food; hens, pigs, 
sheep, goats, cattle. 

Relative Value of Animals as Producers of Clothing.—<As sources 
of materials for clothing, no animal, unless it be the alpaca, can compare 
with the sheep. Wool ranks second only to cotton as a material for 
clothing. It owes its value partly to the fact that, unlike fur, it can 
be sheared or plucked from the living animal, but chiefly to the ease 
with which it can be spun into thread, and also to the facility with which 
old wool that has already done duty in clothing or otherwise can be 
reworked. Nevertheless, the world’s annual production of wool (900 
million dollars), reckoning again at American prices, is worth only about 
a tenth as much as the milk produced in the same time. The llama, 
camel, reindeer, and goat come next to the sheep and alpaca as sources 
of materials for cloth, for they yield hair which is soft and woolly and 
can be made into good clothing. Other domestic animals are of little 
use for clothing materials other than leather. But the world’s annual 
' production of leather is worth somewhere near 700 million dollars, or 
more than three-fourths as much as the wool. As the best leather 
comes from cattle and horses, that gives these animals another claim 
to high value. 

The World’s Most Valuable Animals.—Suppose that all domestic 
animals could live equally well in all environments. Which would be 
raised in greatest numbers? The horse would generally be the choice 
for transportation and draft purposes. Ordinary cattle would be 
raised practically everywhere because of their combined efficiency as 
producers of meat, milk, and hides, and because they are useful for 
transportation and farm work. There would be no use in raising the 
other species of the cattle family, for they yield less milk than European 
cattle, and at least the yak and water buffalo are less tractable. Sheep, 
likewise, would be wanted rather than goats, but the alpaca might be as 
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popular as the sheep. Pigs would be raised in large numbers because. 
they yield much meat in proportion to their food, and are easily fed. 
Hens would be still more in demand for the same reasons, and also 
because they are the best producers of eggs. 

Silkworms and bees occupy unique though minor places in supplying 
human needs, and therefore would presumably be widely raised, even 
though artificial silk is now becoming common. Accordingly, if each 
kind of animal could be raised as easily and profitably in one part of the 
world as in others, we should expect the following animals to be numerous 
wherever people are numerous and scarce wherever people are scarce: 
horses, ordinary cattle, sheep, hens, pigs, silkworms, and bees. Others 
would presumably be raised only as luxuries or for some special purpose. 

As a matter of fact, the actual distribution of each of the domestic 
animals differs greatly from that of man. The causes of these dif- 
ferences are our next subject of investigation. They include climate, 
relief, soil, markets, stage of progress, density of population, social, 
religious, and political conditions, and certain other factors, as will appear 
in the next chapter. 


EXERCISES AND PROBLEMS 


1. Compare the general characteristics of countries that stand higher than would 
be expected in the number of animal units with those that stand lower than would 
be expected. From Fig. 67 make lists of the states and countries that have decidedly 
more animal units per square mile and per capita than would be expected from their 
population. Make a similar list of those standing especially low in both respects. 
What physical qualities and what occupational and social conditions seem to be 
characteristic of the states and countries in each list? Examine the figures for each 
region in Tabies 14, 18, and 19 and make a list of the animals of each country in order 
of their importance per capita and per square mile. Is there any systematic tendency 
for certain types of animals to be more important in one list than in the other? 

2. Compare Figs. 65, 66, and 68. Point out the degree to which each of the animal 
maps resembles the population map. In what important respects does each of the 
animal maps fail to be the opposite of the map of density of population? Explain 
these failures. 

3. In Fig. 67, Iowa, South Dakota, British India, Denmark, and the Irish Free 
State represent extremes of one kind; West Virginia, New Hampshire, Maine, 
Portugal, Lithuania, and Chosen represent extremes of the other kind. For these 
11 regions prepare diagrams like Fig. 76 for horses, cattle, sheep, and swine, respect- 
ively, arranging the regions in order of the number of animals (A) per capita, and 
(B) per square mile. Indicate by asterisks the countries in each diagram which fall 
below the expected level in Fig. 67. What generalizations can you draw from your 
diagrams? 


CHAPTER XIV 
DISTRIBUTION OF DOMESTIC ANIMALS 


The Distribution of Horses.—In one important respect, animals like 
the horse, that are used for transportation, resemble those like the dog 
and cat, that are used for protection. They are of little use unless 
they live so close to their owners that they are available all the time. 
Wool, meat, eggs, and even milk may be shipped ten miles, or even 
ten thousand if rightly treated, and be almost as useful as if raised 
in the back yard, but a dog or cat living a quarter of a mile away is of 
little use, and if a farmer’s horses were kept five miles away he might 
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Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fia. 69.—World Map of Horses. 


almost as well have none. Therefore, if horses could thrive everywhere, 
their distribution over the earth’s surface would presumably be almost 
identical with that of man, except that backward and unprogressive 
people would keep less than would the more progressive. 

A comparison of Figs. 69 and 1 shows that in general the distri- 
bution of horses is like that of people in North America and Europe, 
the continents with the best climates and the most progressive type of 
civilization. The ratio of horses to people appears much greater than 
it really is, because each dot represents only 100,000 individuals on the 
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horse map and 1,000,000 on the population map. If the number of 
persons per dot were diminished in South America and increased in 
Asia, and if the horse map could be completed in China and other 
countries where there are no good statistics, the maps of horses and 
people would show many resemblances in those continents also. Only 
in Africa do the two maps become almost completely different, for 
horses are there almost absent except in the far north and south. 

In spite of general resemblances, there are great differences in the 
distribution of horses and people. For example, the number of horses 
per thousand people in various continents is approximately as follows: 
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Courtesy U. 8S. Department of Agriculture. 
Fre. 70.—Distribution of Cultivated Land in the United States. 


These great differences are partly climatic and partly cultural. 
The cultural differences include (1) the relatively low stage of progress 
in much of Asia and Africa; (2) the contrast between highly developed 
industrial conditions in Europe and North America, and the relative 
absence of such conditions in South America and Australia; and (3) the 
density of population, for in the old, long-settled countries of Africa, 
Europe, and Asia the number of people is as dense as is compatible 
with the present standards of living, whereas the other three continents 
still have room for more people without lowering their standards of 
living. 

In order to appreciate more clearly the factors which determine 
the distribution of horses, compare Fig. 70, showing all the land in 
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harvested crops in the United States, with Fig. 71, showing the dis- 
tribution of horses. The two are astonishingly alike in (1) the con- 
centration of animals in the Corn Belt from Ohio to Iowa; (2) the 
sparsity of animals in the dry regions of the West, and in the more 
rugged areas of the East; (3) the local concentrations wherever level 
land, irrigation, and other conditions permit farming in the western 
half of the country; (4) the belts of relative density extending south- 
ward along the fertile Mississippi Valley and farther west in the strip of 
good soil from Kansas to eastern Texas; (5) the general decline south- 
ward where both climatic and social conditions are relatively unfavorable 
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Fig. 71.—Distribution of Horses in the United States. 


to the most productive agriculture. Note, however, that the maps 
display at least two marked differences. One is the concentration of 
horses in knots around the eastern cities, and the other is that the 
number of horses declines southward much more rapidly than the 
amount of land under cultivation. 

This last condition is largely explained by the fact that the horse, 
like every other animal and plant, has a distinct climatic optimum. 
Departures from that optimum inevitably cause the number of horses 
to decline until zero is reached at the extreme limits. But the optimum 
for the ass is different from that for the horse. The ass can stand greater 
heat, greater drought, coarser food, and greater neglect. Mules inherit 
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these qualities from their fathers, but inherit the size and many other 
good qualities of their mothers, which are horses. As climatic condi- 
tions become unfavorable by reason of warmth or aridity, asses tend 
to replace horses, but among people of progressive tendencies only 
enough asses are kept to serve as breeding animals, and large numbers 
of mules are raised. Fig. 72 shows how mules become the dominant 
work animals as one goes southward in the United States. Their 
distribution follows the same laws as that of horses so far as the relation 
to cultivated land and cities is concerned. 

Kurope illustrates the factors controlling the distribution of horses 
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Courtesy of U. S. Department of Agriculture. 
Fig. 72.—Distribution of Mules in the United States. 


quite as well as the United States. Throughout all the central area 
horses are distributed almost in proportion to the cultivated land, with 
local concentrations in cities as at London, Paris, and Moscow, and in 
places especially favorable for horse-breeding. The end of Cape 
Finisterre in France has about three horses per capita because the 
dampness favors wonderful grass, but is not so favorable for crops. 
Northward and southward the horses diminish faster than the people. 
In the north the reindeer replaces the horse; in the south, the ass, with 
a belt of mule-using country between the main areas of horses and 
asses. 

In the other continents horses decline in number in response to lower 
human standards and unfavorable climate. Toward the deserts, after 
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becoming scarce in the belt. where asses are used, the horses almost 
disappear and the camel becomes the dominant beast of burden. In 
spite of their fame, Arab horses are very scarce; none but the rich can 
ownthem. They have to be most tenderly cared for, which is one reason 
why they are treated almost like members of the family and extolled 
in poetry and song. In Africa, south of the Sahara, the plains of the 
Sudan and the central highlands afford fairly good food for horses, 
but the climate is not favorable, and in many places the tsetse fly 
almost exterminates them. The forests of equatorial Africa depart still 
farther from the equine optimum. There the climate, together with 
many pests in addition to the tsetse fly, causes vast areas to have no 
horses whatever. In fact, practically all domestic animals are so much 
at a disadvantage that this vast African area is the region, above all 
others, where men still carry loads hundreds or thousands of miles on 
their heads. Only where the climate ameliorates and the parasites 
decline in number toward the far south do horses again become numerous. 

In Asia similar but less extreme conditions prevail. Horses thrive 
fairly well on the steppes of southern Siberia and are very numerous 
per capita. Among the Khirgiz they are so prized that the word 
“animal”? used alone, generally means “ horse.”’ A sheep may be 
called a “sheep animal.” Nevertheless, the number of horses per 
square mile is small, for the dry climate with its great contrasts between 
summer and winter does not permit a large population either of men 
or horses. In northern China and Manchuria, horses again become 
fairly numerous, but are interspersed with asses, mules, and camels, 
as befits the climate. Japan likewise has a fair number of horses per 
square mile because of the dense population, but the climate and 
vegetation are so unfavorable that the number per capita is extremely 
small. Horse-breeding is largely confined to specially favored areas 
in the cooler and drier north. 

Southward in Asia, horses decline as in tropical Africa. In India, 
camels and asses do much of the work of horses in the dry northwest, 
oxen do it in the moderately moist parts of the east and south, and 
water buffaloes wherever the climate and the opportunities for irriga- 
tion permit rice to be raised. In Indo-China and southern China, 
where the environment is especially unfit for horses, the water buffalo 
becomes almost the sole beast of burden. At Hongkong, for example, 
in spite of the large number of English people, there is only a handful 
of horses. Finally, in the most steadily warm, moist parts of Asia, 
where tropical forests provide a habitat peculiarly unfit for almost 
any domestic animals, man ekes out his own task of burden-bearing 
by using elephants. These animals, like dogs and reindeer in the far 
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north, yaks in the Himalayas, sheep in the highest parts of Tibet, llamas 
in the Andes, and human coolies in central Africa, the Amazon basin, 
and parts of southeastern Asia, illustrate how man turns to less and 
less effective types of animals, as he finds himself in environments 
more and more unlike the optimum for the horse, the best of all animals 
for transportation. 

The Distribution of Cattle—The distribution of other domestic 
animals follows the same laws as that of horses, but with important 
differences in details. In general the world map of cattle (Fig. 73). 
with its heavily shaded areas in India, Europe, the United States, and 
South America, seems more like that of population (Fig. 1) than does 
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Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fic. 73.—World Map of Cattle. 


the map of horses (Fig. 69). This does not mean that ordinary cattle 
rival men in their ability to live in a wide variety of climates, although 
they are less sensitive than horses to certain pests and diseases of warm 
regions. The reason for the abundance of cattle in southern Asia is 
that several species are included in Fig. 73. The cattle in Europe, the 
United States, South America, and Australia are generally of the 
European species (Bos taurus); those in southern Asia belong to the 
other five species shown on page 180. 

The distribution of the European species of cattle is much like 
that of horses, although there is no such aggregation of animals ip 
cities. Since modern transportation permits even so perishable a 
product as milk to be raised with profit a hundred or more miles from 
the cities where it is consumed, and since butter, cheese, and meat can 
stand almost any amount of transportation, the tendency in progressive 
countries is to keep numerous milch cows within a few hundred miles 
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of all great cities, a smaller number within shorter distance of smaller 
communities, and a few upon practically every farm. But cows whose 
milk is used for butter, cheese, or condensed milk are kept where the 
climatic conditions and forage, and the demands of other crops make 
them most profitable. 

This, however, is true only of European cattle. In Asia, although a 
few are kept for meat and milk, the vast majority are work animals, 
kept especially for plowing. Hence their distribution corresponds 
closely with that of the farmers, and there are also many in the cities. 

RAINFALL AND TEMPERATURE IN REGIONS 
ESPECIALLY GOOD OR POOR FOR CATTLE 
MILAN, ITALY DUBLIN, IRELAND 
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Fia. 74.—Climatie Types in Reference to Cattle. 


Dotted lines indicate temperature per scales on right; shading indicates rainfall per scales on left. 


The optimum for European cattle is fairly cool, moist summers, 
especially if milk rather than beef is the main object, rain at all seasons, 
or else irrigation to supply fresh forage, and so little cold weather and 
snow that the grass is green the year round. This type of climate is 
illustrated by Dublin in Fig. 74. The cool summers discourage many 
kinds of agriculture, but foster an abundance of tender, nutritious grass 
and other forage plants. If good markets are accessible, the farmers 
in such regions turn largely to dairy farming, as in the Irish Free State, 
the Netherlands, and Denmark where there are 156 cattle per square 
mile (Table 14). 

Such equable climates, with admirable conditions for cattle in both 
summer and winter, are rare. If the summers are cool and moist, but 
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the winters cold, as in Vermont, northern New York, Wisconsin, and 
Minnesota, the dairy industry is hampered only slightly, for low tem- 
perature does little harm, if the cows are fed on good hay and juicy 
silage. If the summers are warm enough so that corn can be raised, 
milk may still be of great importance, as in lowa (Dubuque in Fig. 74), 
but the fattening of beef cattle is also likely to be highly profitable. For 
these reasons, and also because it is farther from the great eastern 
centers of population, Iowa with 23 dairy cattle per square mile falls 
behind Wisconsin and Vermont (41 per square mile), New York, (33), 
Connecticut (30), Ohio (27), Rhode Island (25), and Pennsylvania (24), 
and stands only a little ahead of Massachusetts and Minnesota (22), 
and Illinois and Indiana (21). On the other hand, Iowa has 58 beef 
cattle per square mile, whereas its nearest rivals have only 35 in Ne- 
braska, 30 in Kansas, 28 in Missouri, and 26 in Illinois (Table 18). 
A region with summers as warm and rainy as those of Iowa, and 
with winters sufficiently moist and warm to support good pasturage 
_ but not to make the grasses tough, is excellent for beef cattle. That is 
why northeastern Argentina and Uruguay (Concordia in Fig. 74) are 
to-day the world’s greatest beef-raising center. Dairy products may 
also be produced there, but not so well as where the summers are cool. 
The Po Valley in northern Italy is a cattle center, although much 
less important than centers in the North Sea countries, the north central 
United States, and the Argentine region. One reason for its intermediate 
position is the climate (Milan in Fig. 74). The temperature is much 
like that of Iowa, though better, for the summers are only a trifle 
warmer than at Dubuque, whereas the winters are considerably warmer. 
On the other hand, although northern Italy, like all the chief cattle 
centers, has a moderate rainfall of 14 to 2 inches per month in winter and 
more at some seasons, its summer rainfall is too light. When the 
temperature averages 72 or 73° F. for three months, a region with only 
2 inches of rain per month is likely to become so dry that irrigation is 
desirable although not essential, and the pasturage falls off in quality. 
Physical Environment and Types of Cattle—Different types of 
environment support different breeds or even species of cattle. This 
arises partly from the choice of the breeders, partly from the selective 
action of nature, and partly from other causes such as mutations. A 
well-known example is the contrast between Holsteins and Jerseys. 
The Holsteins originated on the northern coast of Holland where the 
moist, cool summers combine with a heavy clay soil and very level 
land to make the grass luxuriant, but watery. Cows with large bony 
frames and correspondingly large abdomens are apparently better able 
than others to support themselves and their calves on such vegetation. 
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The watery food apparently tends to make the milk abundant, but 
relatively low in butter fat and other solids. The island of Jersey, 
on the contrary, although as rainy as Holland, averages about 4° F. 
warmer in summer, and has light loamy soil and many hills. Hence 
the herbage is shorter, finer, and less watery than in Holland, the 
Jersey cows do not need large stomachs or large frames, and the selection 
of nature and of the breeders has preserved a type less massive than 
the Holsteins, and notable for the production of milk which though 
moderate in quantity is very rich and creamy. 

The Non-European Species of Cattle—The differences between 
species of cattle are like those between breeds, but more pronounced. 
Just as the environments of the Dutch coast and Jersey have led to the 
selection of special types by man and nature, so the environment of 
southern Asia has cooperated with other agencies in producing distinct 
species of cattle such as the Brahman or zebu type, the gayal, yak, 
water buffalo, and banteng. It is these which give southern Asia and 
the East Indies their heavy shading in Fig. 73. The Brahmans are the 
main type of cattle in India, especially in the north where the Indo- 
Gangetic valley is almost black in Fig. 73. The climate where they are 
most numerous is represented by Allahabad in Fig. 74. It is warm at all 
seasons and excessively hot in the spring before the summer rains begin. 
The rainfall comes almost entirely in summer, the contrast between the 
seasons being enormous. The native cattle of such a region must eat 
relatively coarse, watery forage during the rains and the same kind in 
its tough, dry state in winter. They must be able to resist droughts, 
which are often severe, and must not be sensitive to insect pests such as 
the ticks which cause Texas fever. 

As long ago as 1849, the knowledge that the Brahman cattle possess 
such powers of resistance led to the introduction of a few into South 
Carolina. During the present century a considerable number have been 
brought, and have been extensively crossed with European cattle on the 
Texas coast. So well do the cross-bred animals endure drought, ticks, 
flies, and other pests that Brahman blood is being introduced all over 
the South as fast as possible. In Brazil, huge prices are paid for high- 
grade Brahman bulls from India. 

Even the Brahman cattle cannot stand all climates. Neither a cool, 
moist climate, nor a steadily moist tropical climate is good for them. 
Hence among the mountains north of the Indo-Gangetic plain in India, 
and also in other moist mountains of South India, the gayal replaces 
the Brahman. In the lofty, snowy Himalayas the gayal in turn gives 
place to the yak. Toward the south, likewise, the Brahmans decline 
in relative importance, and the water buffalo increases, until the two 
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species are about equally numerous in the steadily warm, moist climate 
of Ceylon. Farther east in the moist regions of Burma, Siam, Indo- 
China, and the East Indies, still another species, the banteng, largely 
replaces the Brahman type, but not the water buffalo. 

The relation of the Brahman, gayal, banteng, water buffalo, and 
yak to European cattle is important because it illustrates one of the 
chief principles in respect to the distribution of domestic animals. The 
same principle is illustrated by the relation of the ass, camel, ox, lama, 
reindeer, and dog to the horse. Wherever man is able to raise the best 
type of animal for any purpose he does so, but where the more valuable 
type cannot thrive, others replace it. Nevertheless man constantly 
strives to extend the range of the best species, partly by selecting certain 
types and thus establishing new breeds, partly by crosses with other 
species, and partly by providing special kinds of food and shelter. In 
general, the number of breeds and their degree of diversity are a rough 
measure of the extent to which man values an animal. Few people have 
seen more than one variety of peacock, although a pure white type is in 
existence; but almost everyone is familiar with Leghorns, Plymouth 
Rocks, Bantams, Rhode Island Reds, Wyandottes, buff Cochins, and 
various other kinds of hens. 

A Handicap of the Far East.—The region where there is most need 
of breeds of cattle with peculiar adaptations to climate and food is the 
southeastern coast of Asia. There dwells by far the greatest population 
that suffers for lack of domestic animals. Hongkong, with its heavy 
rains and high temperature throughout most of the year, represents the 
extreme of this type (Fig. 74). Among the dairy cows kept there by 
the British, the yield of milk appears to decline systematically when the 
weather becomes excessively hot and damp. The native grasses are so 
big, watery, and tough that horses, cattle, and sheep do not thrive on 
them. Hence the few dairy cattle are fed on guinea grass, a species 
introduced from more tropical regions and raised as a cultivated crop. 
Even this is so poor that the cows receive special rations, the composition 
of which is guarded as a trade secret. Nevertheless, the cattle imported 
from Europe die at an alarming rate. Because domestic animals 
thrive so poorly in South China, millions of acres of rugged land, such 
as form the finest pastures in Switzerland, are left unused. In Japan, 
although the conditions are not so bad as in southern China, attempt 
after attempt to introduce sheep has failed, and in the most populous 
parts of the islands neither horses, cattle, nor swine really thrive. 
The rainfall (Kyoto in Fig. 74) does not greatly exceed that of Iowa, but 
abundance of moisture throughout the year, and the absence of weather 
cold enough to check growth effectively seem to cause the Japanese 
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vegetation to be very poor as forage. Iowa, with its natural grasslands 
and restricted open forests, is almost ideal for cattle; Japan with its 
dense, damp forests and coarse reed-like grasses provides a peculiarly 
unfit environment. Hence Japan has only 9 cattle per square mile 
and 25 per thousand people, in contrast with 81 per square mile and 
1850 per thousand people in Iowa. 

The Distribution of Swine.-—Domestic swine possess qualities which 
seem to favor an extremely wide distribution, like that of man himself. 
In the first place, swine breed so freely and grow so rapidly that they 
furnish a great supply of meat and fat in proportion to their food. 
Second, they eat many kinds of food, such as acorns, potatoes, and 
garbage, which are of little use for most of the domestic animals. Third, 
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Fia. 75.—World Map of Swine. 


although the exact facts are not known, domestic swine appear to be 
descended from several wild species, sufficiently alike to breed freely 
together, but diverse enough to include varieties adapted to almost every 
environment. 

In spite of these advantages, swine are not nearly so widely dis- 
tributed as horses, cattle, hens, or even sheep. Even with more exact 
data for China Fig. 75 would not look much like the map of popula- 
tion (Fig. 1). Even in the United States the swine show a marked 
concentration in the states from Ohio to Nebraska, while in Europe they 
abound in the Low Countries, Denmark, and western Germany. South 
America, especially Brazil, has a fair number distributed much as are 
the people; the Philippines nearly as many in proportion to the popula- 
tion; China, Australia, and South Africa about one-fourth as many 
proportionally as in the United States; and Japan a few—half as many 
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as Australia, but only one-twentieth as many per capita. (See Fig. 76.) 
Vast areas in Asia and Africa are utterly blank in Fig. 75; in the United 
States such densely settled sections as the northeastern states have 
surprisingly few. 

The explanation of these conditions is found partly in the fact that 
although the pig eats nearly everything, it becomes commercially 
profitable chiefly in regions where one of the following types of food is 
cheap and abundant: corn, as in Iowa and adjacent territory; potatoes, 
as in Belgium, the Netherlands and Germany; and barley and skim 
milk, as in Denmark. Relatively high prices for these commodities, 
even where they are abundant, may reduce the production of swine. 
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Fria. 76.—Swine per Capita in Representative Regions. 


This happens near Chicago where corn is relatively more costly than 
farther from the great cities. 

The disagreeableness of the pig is another reason why its distribution 
differs so much from that of man. In cities and towns all over the 
civilized world vast amounts of garbage which might profitably be 
employed for feeding swine are taken to rendering plants where the 
fats are extracted, or are disposed of as fertilizer or otherwise, because 
people object to the smell of pig pens. Although no exact information 
is available, the religious prejudice against swine may have arisen in 
part because the animal is disagreeable, and in part because the fat 
meat has high heating power and is not adapted for human food in warm 
climates. The fact that swine are tabooed by Mohammedanism, 
Judiasm, and Hinduism accounts largely for their absence throughout 
most of Asia and Africa. It may explain the curious area of few swine 
where old Poland projects into what was formerly Germany and Austria. 
(Fig. 75). At any rate, that region has long contained a large and 
influential population of Jews who were formerly forbidden to enter 
“Great Russia” farther east, but were tolerated in Poland and the 
neighboring provinces. 

In China there is no prejudice against swine and they are kept in 
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almost every village. Nevertheless, the number is not so large as is 
often supposed. Unlike draft animals which rely on grass, the swine, 
so to speak, competes with man for food. A very dense and poverty- 
stricken population cannot afford to feed swine on anything that 
people can eat. In China it would be almost criminal to use corn, 
barley, potatoes and skim milk for such a purpose. Hence swine must 
be content with the scanty materials which even the poorest Chinese 
cannot eat, or else with what they can grub up in fallow gardens and 
fields. 

The Distribution of Sheep and Goats.—If the world were limited to 
four domestic animals the choice would probably be horses, cattle, swine, 
and sheep. Nevertheless, sheep (Fig. 14) are generally crowded out of 
regions where population is numerous and intensive farming is practiced, 
whereas horses and cattle are most numerous in such regions. One 
reason is that sheep are better adapted than horses or cattle to dry and 
rugged regions. They can thrive on grass so short that the other two 
animals cannot bite it off, and they can graze on slopes more com- 
fortably than other domestic animals except the goat. Another im- 
portant reason is that although wool is highly valuable, it is not so 
essential as are animals for draft purposes, milk, and meat. Again 
sheep can be raised and fattened on grass alone. Moreover, wool is 
one of the easiest of animal products to raise and to transport. Sheep 
require only a few people to care for them; their wool can be washed 
and clipped, and then transported vast distances without further 
treatment and without special precautions such as are needed for meat. 
Since other animals are almost everywhere available for meat, the 
sheep of Australia and South America were long kept entirely for their 
wool. Their extreme helplessness likewise causes the distribution of 
sheep to differ from that of people. Such helplessness makes the animals 
need shepherds, but it is unduly expensive to provide shepherds unless 
large numbers of sheep are kept. That in turn demands large open 
areas such as exist chiefly in countries that are sparsely populated 
because of newness, aridity, or ruggedness. In many parts of the 
United States where settlement is dense and the enclosures relatively 
small, sheep cannot be kept without a shepherd unless placed in enclo- 
sures so well fenced that dogs cannot get in and kill the defenseless 
creatures. 

For all these reasons sheep tend to be animals of the marginal 
areas. That is why they are especially numerous in four southern areas 
—New Zealand, Australia, South Africa, and the Argentine-Uruguay 
section—and in certain European centers, namely Britain, the Balkans, 
and southern Italy. The southern areas are all newly settled regions 
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where land is still available for uses like sheep-raising, even though 
this would not pay if the farms or ranches were small. When the 
population becomes so dense that the holdings are small, and there is 
a market for milk, vegetables, and other farm products, sheep give way 
to cattle and general farming, provided such farming is feasible. In 
Australia and South Africa, as a matter of fact, most of the sheep are 
raised on land so dry that if it were devoted to general agriculture, 
the farmers would be in great danger of frequent and severe crop 
failures. The same is true of considerable parts of Argentina. 

In the Balkans, southern Italy, Sicily, and other Mediterranean 
lands, sheep are numerous because long experience has proved that it 
does not pay to try to farm the dry hillsides, or to raise cattle on them. 
The prolonged summer droughts put these regions near the limits so 
far as other modes of getting a living are concerned, and thus make it 
profitable to raise sheep. In Britain a combination of climatic, economic, 
and social conditions produces a unique condition such that horses, 
cattle, and sheep are all numerous in almost the same regions. But 
even there the sheep. are abundant largely because Britain is almost too 
cool and moist for profitable farming. It does not pay to farm large 
portions of the country so long as food can be brought across the seas 
in exchange for manufactured goods. Thus even Britain bears out the 
idea that sheep are relatively marginal animals. 

Goats bear to sheep much the same relation as asses to horses, and 
Brahman to European cattle. They supplant the more valuable type 
in regions that are especially dry or rugged. In one important aspect 
the relation between goats and sheep is the reverse of that between 
Brahman and European cattle. The goat is a much better producer 
of milk than is the sheep. An average cow yields three or four thousand 
pounds of milk per year; the nanny goat from five hundred to one 
thousand, and the average ewe less than one hundred. Hence in rela- 
tively dry countries like South Africa, northern India, Mexico, and the 
Mediterranean lands, especially Greece and the Balkans, where goats 
reach their greatest density per square mile, they may replace the cow as 
a source of milk. In that case the distribution of goats becomes much 
like that of the people. In the eastern Mediterranean lands, both the 
goat and sheep are kept largely in the villages. This 1s possible because 
the dryness of the summers and the general ruggedness cause waste 
land to be abundant. The unfenced grain fields can be used for summer 
pasturage, for the harvest is usually finished by June. Moreover, the 
standards of living are so low that children do not go to school and the 
village boys can be employed to herd the goats and sheep, thus making 
fences unnecessary. 
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The Widespread Distribution of Hens.—The last two domestic 
animals which it is worth while to discuss here present a marked con- 
trast. The hen possesses most of the qualities that cause an animal 
to be widespread; the silkworm goes to the opposite extreme. The 
qualities that make hens widespread include: (1) relative independence 
of climate, perhaps because hens were derived from several wild ancestors 
in different parts of the world; (2) a cosmopolitan attitude toward food, 
so that, like the pig, they can thrive almost anywhere on all sorts of 
food, including garbage; (3) the products for which hens are chiefly 
valuable cannot easily be transported. The small size of the individual 
animal makes slaughtering, cold storage, and transportation relatively 
expensive when fowls are used as meat. As for the eggs only in our 
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F:a. 77.—World Map of Poultry. 


own day has there been any extensive attempt to transport them long 
distances. Even now, as a regular thing, dealers expect to lose some- 
where near 15 per cent by breakage. Moreover, freshness is a very 
important quality which is soon lost by transportation. 

The net result is that the distribution of hens (Fig. 77) is much 
like that of farms all over the world, except in two respects. First, 
the lower the stage of civilization, the smaller the number of hens per 
capita and per square mile, as appears from their relative scarcity in 
tropical countries. Second, hens tend to be especially numerous in 
favorable localities near great markets as in eastern Pennsylvania and 
New Jersey, and in regions with an especially good supply of food, as 
in the Corn Belt of the United States from Ohio to Iowa. 

In most countries, ducks and geese are insignificant compared with 
hens; but in the Low countries of Europe, in Japan, and especially in 
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China, they rise to real importance. The regions where this happens 
have abundant water in canals for irrigation or other purposes. Where 
rice is raised, domestic waterfowl are especially likely to be abundant, 
as in South China where they are often herded by small boys who drive 
them with long sticks as readily as the shepherd boys of western Asia 
drive their sheep. As soon as one leaves the ricelands of China and 
reaches a section so cold that the water courses are frozen for some 
time in winter, ducks and geese decline greatly in number. 

The Limitations of the Silkworm.—The silkworm is peculiarly 
interesting because it illustrates how the distribution of domestic 
animals is expanded by man and limited by nature. The silkworm 
was first raised in China, but spread to India, Persia, and finally the 
Mediterranean lands, where it reached its maximum profitable expan- 
sion. Efforts were made to introduce it into England, Mexico, and 
colonial Virginia. As late as the American Revolution, Benjamin 
Franklin was engaged in a silk enterprise in Philadelphia, while in 1866 
California was offering bounties for the cultivation of silk. All these 
efforts proved abortive for reasons that we shall now discuss. 

On the one hand, the silkworm is subject to very strict geographical 
limitations. On the other hand, the durability of raw silk and its high 
value—over seven dollars a pound on the New York market from 1921 
to 1924—make the cost of transportation negligible, so that there is 
little incentive to overcome the geographical limitations. The first 
limitation is set by the mulberry tree. No other easily raised tree 
provides leaves on which the silkworm can thrive. The various species 
of mulberry grow in the warmer parts of the temperate zone and in 
semi-tropical regions, but do not thrive in equatorial regions except on 
the mountains. With proper care they can be raised in climates as cool 
as those of Philadelphia and southern England, but thrive better some- 
what farther south. Thus the mulberry tree limits silk cultivation to a 
zone lying roughly between latitudes 15° and 40° on either side of the 
equator, although in Europe and western America the limit rises to 
about 45°. 

The next limit is set by standards of living and habits of industry. 
The rearing of silkworms is a very painstaking and laborious occupation 
requiring great concentration during a short season. Fresh leaves must 
be cut daily with absolute regularity; the trays on which the worms are 
kept must be cleaned; the air must not be allowed to become too close 
and hot, or too cool. The labor must be cheap or else the cost of 
production will be greater than the market can stand. Such labor is 
found only among people with low standards of living combined with 
established habits of great regularity and industry. In America no 
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such labor has ever been available on a large scale, for the Indians do not 
display the steadiness which is so pronounced a characteristic of the 
Chinese and Japanese, for example, while European labor in America 
has always been expensive. The Negroes, to be sure, might supply the 
necessary labor, but the demand for their work in other lines, especially 
cotton-raising, is so great that their labor is more expensive than that 
of the regions where silk is actually raised. Only in such places as 
Japan, China, northern India, Persia, and the Mediterranean lands does 
one find such labor, and those are the regions whence comes our silk. 

Another natural limitation is the degree of moisture during the 
season when the worms are growing. In regions with the Mediterranean 
type of climate, unless irrigation is practiced, there is always danger 
that the rainy season will end too soon, so that fresh mulberry leaves 
will be scarce. In China and Japan, on the contrary, the rains come 
in summer, so that fresh leaves can be procured for many months 
instead of only a few weeks. In such places the dangers from the many 
diseases to which the silkworm is subject are indeed increased, but this 
does not offset the great advantage of China and Japan in their rainy 
summers, as well as in their labor supply. 

Finally, the work of silk raising is likely to be still more limited in 
the future by the fact that some varieties of silkworms produce only one 
generation per year, that is, the eggs laid one spring hatch the next, 
but other varieties are bivoltine, that is, the eggs laid in the spring hatch 
in a few weeks, and another set of worms is raised the same year. Still 
others are multivoltine, so that several generations are raised in a year. 
Already modern science appears to be able to produce varieties whose 
eggs can be hatched whenever desired, so that worms may be available at 
any season. ‘Thus silk raising is changing from an occupation requiring 
many unskilled people for a few weeks in the spring to one where high 
skill is required among the technical workers who use the microscope 
to examine the eggs, while the unskilled workers can be kept busy as 
long as fresh mulberry leaves are available. Hence a region like South 
China, so warm and moist that the mulberry tree sends forth leaves 
much of the year, has a great advantage over Mediterranean lands 
where the growth of the trees is limited both by low temperature in 
winter and drought in summer, or even over Japan with its cool, but not 
cold, winters. Naturally the silk industry is diminishing in the Mediter- 
ranean countries, and growing in Japan and China, especiaily South 
China. As methods of transportation and storage become still better, 
and as peace and international harmony become more fully assured, the 
distribution of all sorts of products, including plants as well as animals, 
tends to go through the same process as silk. First, the area where the 
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product Is raised tends to expand; then it contracts, and production 
becomes intensified in the most favorable areas. 


EXERCISES AND PROBLEMS 


1. How well is the climate of your home adapted to cattle raising? Get data 
as to the monthly mean temperature and rainfall of your home. Prepare a diagram 
like those of Fig. 74. Which part of Fig. 74 does it most resemble? How does it 
differ from that? State your conclusions as to the adaptability of your home region 
for cattle in comparison to the adaptability of the places in Fig. 74. Compare the 
number of cattle in your state, the number per square mile, and the number per 
capita, with the corresponding figures for neighboring states and with the data in Fig. 
67. How far does this comparison support your conclusions based on the climate? 

2. From Table 14 make 10 lists showing the four countries that stand highest in 
horses, cattle, swine, sheep, and chickens, respectively, per square mile and per capita. 
How far are the same countries repeated? What does this signify? Which of your 
10 lists are most unlike the others? Why? Make a similar set of 10 lists of the 
states and provinces of the United States and Canada. (Tables 18 and 19.) 

3. Examine the countries that devote more than 35 per cent of arable land to 
grass and forage (Table 9). Which animal dominates in each country? Explain. 

4, From Table 11 (last column) select the four countries of highest productivity 
and the four of lowest productivity. Ascertain the animal raised in largest numbers 
in each country. Does there seem to be any general relation between the type of 
animal and the productivity of crops? 

5. Compare six states of greatest farm value per farm with six of low farm value 
(Table 10). How do the numbers of animals per capita and per square mile (Tables 
18 and 19) and the prices (Table 20) compare in the two sets? Do you see any 
significance in this result? 

6. Make a dot chart of the relation between the number of swine per capita 
(Table 19) and the corn raised per capita (Table 16) in the United States. Use 
Vig. 27 asa model. For convenience omit the last figure in the swine table and the 
last two in the corn table. Put merely a dot for each state except where the number 
of swine is more than 5 per capita (500 per thousand inhabitants as given in the 
table). Remember that if the points of such a diagram cluster near a line, either 
straight or systematically curved, a close relationship is indicated. What do you 
infer as to the closeness of the relation between the amount of corn and the number 
ot swine per capita. Make a similar dot chart for poultry and corn per capita. 

7. It is sometimes supposed that horses and oats are related in much the 
same way as swine and corn in the United States, since oats are largely raised as 
horse feed. Test this supposition by making a dot chart of horses per capita (Table 
19) and oats per capita (Table 16). Insert a dot for each state and add names of 
states where the per capita number for horses is more than 0.4 and for oats 
more than 2.0. What do you infer from the following features of your chart: 
(1) the position of the Dakotas; (2) the similarity of Wisconsin and Montana in the 
production of oats per capita and the contrast in the number of horses; (3) the great 
number of spots on the left-hand margin of the diagram? 


CHAPTER XV 
DISTRIBUTION OF CEREALS 


Main Factors in Crop Distribution—The distribution of crops de- 
pends upon numerous conditions, which often act in contrary directions. 
Chief among these are (1) climatic limits and optima; (2) soils; (3) re- 
lief; (4) density of population and stage of culture; (5) value of the 
crops as food for man, feed for animals, or raw material for manu- 
facturing; (6) productivity as measured by the yield per acre or the 
results of a given amount of work; (7) ease of preparation for market, 
keeping qualities, bulkiness and other qualities which influence trans- 
portation; (8) accessibility of markets; (9) relation to other crops and 
animals, as to space required on the farm, demands for fertilizers, and 
amount and season of labor; (10) human habits, customs, and preju- 
dices, including such conditions as tariffs. 

The Main Types of Crops.—The world’s great crops, as listed in 
Table A, fall into the following groups: 


| D E F 
A B Other vege- Stimulants and 

Cereals Fresh foods States eis Animal feed Raw materials 
Rice Garden vege- Potatoes Grapes (wine) | Hay Cotton 
Corn tables Sugar Tobacco Forage Flax 
Wheat Apples Sweet potatoes | Tea Corn Rubber 
Oats Grapes Dry beans Coffee Oats Flaxseed 
Rye Berries Dry peas Barley 
Millet Orchard fruits | Peanuts Potatoes, ete. 

Citrus fruits Olives 

Bananas Coconuts 

Cottonseed 


Among the crops that provide food for man, the cereals easily hold 
the first place. Wherever civilization is even moderately advanced, 
either rice, wheat, corn, oats, rye, barley, or millet is usually the most 
important food crop. Other food products, however, are necessary to 
provide vitamines, acids, and salts. Moreover, under certain conditions 
more food per acre can be procured from crops like potatoes and sugar 
than in any other way. Hence vegetables of all kinds stand next to 
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cereals as a source of food. Fruits supply many of the same elements 
of diet as do fresh vegetables. Their flavor alone is enough to cause 
them to be raised on a large scale. The cereals, vegetables, and fruits 
provide a diet on which mankind can apparently thrive indefinitely. 
Nevertheless, aside from bears, peas, and other legumes, which are 
cultivated, especially for proteins, these kinds of food usually furnish an 
unduly large percentage of carbohydrates in the form of starch and 
sugar, whereas their protein content is usually low. Domestic animals, 
on the other hand, furnish foods with a high protein content and likewise 
furnish highly valuable raw materials. Accordingly, a large per- 
centage of the world’s crops is used as feed for animals, especially in 
regions that are highty prosperous and progressive, and can afford the 
luxury of abundant milk, meat, and eggs. In such regions hay, and 
forage often rank with the cereals and above the vegetables and fruits 
as objects of the farmers’ labor. In addition to genuine foods, all races 
seem to crave narcotics or stimulants, so that wine, tea, coffee, and 
tobacco are among the important products of agriculture. Finally, 
although crops in the ordinary sense supply far fewer raw materials 
than do animals and minerals, those that they do supply are highly 
important. 

Every farmer and planter is faced by the necessity of choosing 
not only among the 36 crops or types of crops mentioned above, but 
among a still larger number of minor kinds. Many types are of course 
excluded from a given region by climate; a smaller number by soil or 
relief. On the other hand, in any given area certain staple crops are 
generally cultivated by practically every farmer. Nevertheless, even 
in conservative regions the farmers change their crops little by little, 
giving more space to those that are most profitable, and less to others. 
This results in a very close adjustment of the crops to the ten conditions 
mentioned at the beginning of this chapter. 

The Distribution of Cereals.—Let us briefly examine this adjustment 
in the case of the cereals. Some idea of the relative amount of food 
furnished by a given area of each cereal may be obtained from the 
following approximate figures showing the average production per acre 
in the ten countries standing highest in that respect in Table A, and the 
average value of each crop per acre in the United States at the censuses 
of 1909 and 1919.* 


* Rice is here stated in terms of the rough article instead of the cleaned as in 
Table A. The value of millet is based on data given by the International Institute 
of Agriculture, Egypt being omitted because its extraordinary yields (four times the 
average) do not give a fair idea of the real value of the crop. The data for millet are 
much less reliable than the others. 


212 GREAT PRODUCTS AND TYPICAL COMMU NITIES 


Average Yield per Acre 
Crop in 10 Countries or | 

States with Highest | 
Yield per Acre, Pounds 


Value per Acre in the 
United States, Average 
of 1909 and 1919 


TRICO Wee ceT  ee ttee oep eeee 3,000 $66.45 
Gorn er en oA Taka ie 2,500 27.30 
Wiltea:tasidtva claret ans colette meskes | 2,000 21.61 
Bsr] ey ee te) eae. ty be eg ee ae 1,900 18.40 
NY GUL ee a ree eRe oe em oe altos 1,700 15.78 
ORES Rare heya teen eo 1,600 ko 
Rivest te nr ache yee yearn | 1,500 | 12.24 


The order in the two columns is the same except that millet stands 
above oats in the first column and below in the second. The value of 
corn is increased by the fact that the stalks make good forage, while 
that of rye and rice is enhanced because of the strength and pliability of 
the straw; but these are minor matters. The outstanding fact is that if 
all the cereals could be grown in a given region with equal ease, rice 
would presumably be first choice, then corn, and wheat, with barley, 
oats, millet, and rye following behind. So far as climate and soil 
permit, this appears to be nearly what happens. Many factors do, 
indeed, make it desirable for the majority of farmers to cultivate a 
variety of crops including two or three cereals. Nevertheless, wherever 
rice can be grown easily it generally gets most of the space, unless it 
competes with a still more profitable crop like sugar. Where corn 
yields good crops, but rice will not grow, corn tends to get the lion’s 
share of the land devoted to cereals; where neither rice nor corn is 
profitable, farmers generally give first choice to wheat, provided it 
will grow well. 

The Distribution of Rice.—LEven though rice is not so good a food as 
wheat, its high yield per acre tends more and more to cause it to be 
raised wherever the summers are long enough and the water supply 
sufficient. At least four months with an average temperature of 75° F. 
are needed to insure good crops, but the value of rice has led to some 
cultivation of it where lower temperatures prevail, for example in 
northern Japan and the Po Valley of Italy. The great bulk of the 
world’s rice is raised in places which combine high temperature and 
abundant rains. That is why southeastern Asia from India to Japan, 
together with the East Indies Islands, is the world’s great rice region 
(ig. 78). The heavy monsoon rains of summer on the mainland and in 
Japan, and the tropical rains of the more equatorial regions give plenty 
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of water. The high mountains also help, by condensing the moisture 
from the air and feeding great rivers like the Ganges, Brahmaputra, 
and Yangtse, whose waters can be spread over vast plains covered with 
diked fields. Similar conditions, although less favorable, are responsible 
for the increasing cultivation of rice along the lower courses of the 
Nile, Po, Mississippi, and Sacramento rivers. As population increases 
there is more and more tendency to substitute rice for other crops 
wherever possible, or to reclaim flood plains, especially river deltas, and 
devote them to rice. In the five-year period centering in 1900, the 
United States, for example, produced on an average only 263 million 
pounds of cleaned rice per year; from 1920 to 1924 it averaged about 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fig. 78.—World Map of Rice. 


1103 million, an increase of approximately 320 per cent. Corn, on the 
other hand, increased only about 45 per cent, and wheat 32 per cent. 

By no means all the lands well adapted to rice are yet used for that 
crop. Rice culture, as will be shown more fully later, requires more 
industry and intelligence than is yet possessed by many tropical people 
such as those of large parts of Borneo, New Guinea, central Africa, 
and the basins of the Orinoco, Amazon, and upper Plata in South 
America. If the soil should prove fit, or if it can be made fit by proper 
drainage, fertilization and plowing, the rice map of a century or two 
hence will perhaps be as heavily shaded in those regions as southeastern 
Asia is in Fig. 78. Among the world’s undeveloped resources few are 
greater than the level lands and wasted waters which might be devoted 
to rice in South America. 

The Corn Crop.—Corn is something like rice in its need of abundant 
warmth, water, and sun, but it does not require so long a growing 
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season, nor so much water. Hence, Fig. 79 shows that, while corn is 
raised in great abundance in many tropical countries, it is most abundant 
in certain non-tropical areas like the central and southeastern United 
States, Italy, Hungary, Rumania, and north central Argentina. In 
Mexico, where rice was unknown until relatively recent generations, 
and where its cultivation is difficult because of the altitude and rough- 
ness of many parts and the scarcity of running streams in places like 
Yucatan, corn is overwhelmingly the chief crop, just as is rice in Bengal. 
In tropical regions corn is raised almost wholly for human food, but in 
non-tropical regions its importance ‘n this respect decreases as the 
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Fia. 79.—World Map of Corn. 


seale of living rises, for wheat is a better food. In the northern United 
States, only a small fraction of the corn is used for man, the rest being 
fed to animals, especially swine and poultry, and to a less degree to 
cattle and horses. 

In order to understand the real importance of a crop it is advisable 
to consider not only its general distribution, but its relative importance 
as measured by both acreage and value. A comparison of three maps 
of corn in the United States is illuminating in this respect. Fig. 8 
shows the total amount of corn. It illustrates how corn occupies the 
very heart of -he best agricultural region, the part where climate, soil, 
and relief are all most favorable. Fig. 80, however, shows that in 
spite of a small total production, as indicated by the scarcity of dots 
in Fig. 8, the states of Georgia, Florida, and Alabama devote as large 
a percentage of their improved land to corn as do Indiana, Illinois, and 
Towa. On the other hand, the relative value of the corn crop in the 
southeastern states (I*ig. 81) is often scarcely a third as great as in the 


DISTRIBUTION OF CEREALS 215 


Corn Belt. In Iowa, north central Illinois, and northwestern Indiana, 
practically half the value of all crops is represented by corn. The 
rapid decline in the relative value of the corn crop northward and 
westward is due to low summer temperature on the north and lack of 
rain on the west. Eastward, the decline has little to do with climate, 
for climatically Pennsylvania and Connecticut are only a little less 
adapted to corn than is lowa. The soil, however, has a good deal to do 
with the matter, for it becomes relatively poorer as one passes eastward 
from the dark prairie soils to the paler soils of the East. Another 


Fig. 80.—Percentage of Improved Land Devoted to Corn. Average of 1909 and 
1919. 


important fact is the increasing density of population. This causes 
truck crops, fruit, and forage crops for dairy cattle to assume more 
importance and to get a large percentage of the best land. Even when 
field corn is raised, it is largely cut for silage. Relief enters into the mat- 
ter only slightly, for here we are considering how the good land is used, 
and not how much there is of it. The fact that the relative value of 
the corn crop declines southward as rapidly as eastward likewise has 
little to do with any direct effect of climate, although the longer period 
of warmth and moisture favors the development of rusts, smuts, blights, 
and insect pests. More important factors are the southward decline 
in the quality of the soil, a similar decline in methods of cultivation, 
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and the fact that cotton, because of the greater value of its yield per 
acre, usually gets the best land and the best care. The net result is 
that the yield of corn per acre in Georgia (1921-24) averaged only 
12.9 bushels per acre against 38.9 in Iowa. In Florida, where the yield 
of corn is only 13.8 bushels per acre and where practically no cotton is 
grown, corn does indeed tend to get the richest soil, as we have already 
seen, but on the other hand truck crops and oranges yield very high 
values per acre, thus lowering the importance of the corn crop in pro- 
portion to other crops. 
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Fic. 81.—Percentage of Value of All Crops Furnished by Corn in 1919. 


The Distribution of Wheat.—In Tig. 82 the great North American 
wheat region is split into two areas, hard spring wheat to the north 
and softer winter wheat to the south. This suggests that the two anes 
of wheat have distinct climatic requirements which is true, but in an 
intermediate type of climate both kinds can be raised profitably. In 
eastern Washington and Oregon, for examp!e spring wheat is dominant 
in the northern part of the area of heavy shading in Fig. 82, and winter 
wheat in the south, but both are raised together in the center. In 
eastern Russia, likewise, along a line running roughly from Odessa 
to Riga, the winter wheat which gives western and southern Europe 
their dark shading in Fig. 3 overlaps the spring wheat which is the 
dominant type in southeastern Russia and Siberia. At the foot of 
the Caucasus Mountains both kinds are again grown, for a milder 
climate brings in winter wheat once more. Thus in other parts of the 
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world the intermediate belt where both winter and spring wheat are 
profitable is a great wheat area. Why then should this area raise very 
little wheat in Iowa and neighboring areas between the two main 
wheat-raising regions of North America? Soil and the relative values of 
wheat and corn are the main reasons. The wonderfully rich, dark 
prairie soils whose effect we have already seen in central Illinois extend 
over into Iowa, eastern Nebraska, and South Dakota. In conjunction 
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Courtesy of O. E. Baker and Economic Geography. 
Fig. 82.—Wheat in the United States and Canada. 


with the warm rainy summers which stimulate growth, and the cold 
winters which help to keep down insect pests and fungus diseases, the 
soils make both corn and oats highly profitable. Hence they almost 
shove out wheat. In Fig. 83 it appears that in Iowa the percentage of 
the vaiue of all crops represented by wheat drops to only 5 per cent as 
opposed to about 50 in Kansas on the one side and North Dakota on 
the other. If there were no such thing as corn, Iowa’s soil, climate, and 
relief might make that state the banner wheat raiser. On the other 
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hand, if North Dakota were warmer and moister, its wonderful plains of 
dark soil might make it rival Iowa in producing corn. 

The almost complete absence of wheat south and southeast of 
Tennessee is to a large extent the result of climate. The warm, moist 
summers make it difficult to raise wheat profitably, while they are 
favorable to both corn and cotton. These crops are so profitable that 
there is little incentive to raise wheat and to develop varieties adapted 
to such a climate. West of Arkansas, however, the greater dryness 
favors wheat and hampers corn and cotton so that wheat becomes a crop 


Via. 83.—Percentage of Value of All Crops Represented by Wheat. 


U.S., 1919. Canada, 1922. 


of some significance even in California, which raises an extraordinary 
variety of profitable crops grown in practically no other state except 
Florida. The controlling effect of soil as well as climate is well seen in 
western Oklahoma, where a belt of dark-brown fertile soil causes both 
wheat and corn to be more abundant than farther east, in spite of 
lower rainfall. But the lower rainfall and its greater irregularity in 
the west than in the east of the state do more harm to corn, which 
grows in summer, than to wheat, which grows in the cooler season. 
Europe (Fig. 3) produces over half of the world’s wheat crop. 
Wheat occupies 30 per cent of the area devoted to cereals, and is the 
most important crop of the continent, just as rice is in Asia, and corn 
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in North America. The heaviest producing areas are southeastern 
England, northern France, central Germany, the plain of Hungary, 
and the Po Valley. England produces nearly 33 bushels per acre, 
Russia scarcely 9 (Table 12). Nevertheless, under normal conditions, 
Russia exports more than do the European areas of greater produc- 
tivity. The reason is that western and central Europe contain not 
only a fairly dense agricultural population, but also a large industrial 
population which consumes the surplus wheat raised locally. Moree 
over, the standards of living are high, so that the farmers largely eat 
wheat bread, except in Germany. In Russia, on the contrary, the 
industrial population is negligible, the standards of the farmers are 
low, there is almost no cash crop except wheat; hence the tendency to 
export most of the crop. 

Among the other areas that produce much wheat for export, northern 
India has a surplus for the same reasons as Russia, although the yield 
per acre is not much larger (11.6). The other three, Australia, Argen- 
tina, and the great plain of the United States and Canada, also have 
low yields per acre, namely 12.6 in Argentina, 13.5 in Australia, 14.1 
in the central plains of the United States, and 15.9 in the neighboring 
part of Canada. They all have high standards of living, and the farmers 
generally use the best food obtainable. Nevertheless, these regions have 
a large surplus for export because they are new lands with a scanty 
population where the farms are large, the level plains lend themselves 
to easy agriculture, a high stage of civilization has led to a remarkable 
development of machinery for planting, harvesting, and threshing, and 
the labor of a single individual produces a vast amount of wheat. In 
Saskatchewan the average rural family, counting merchants, mechanics, 
lumbermen, and all others as well as farmers, produces about 80,000 
pounds of wheat per year; in Java where rice occupies essentially the 
same preponderating place that wheat does in Saskatchewan, but 
where the population is dense and the farms small, the similar family 
produces only about 2300 pounds of rough rice. The real contrast is 
greater, for the Javanese are engaged in agriculture more completely 
than the people of Saskatchewan. Small wonder, then, that Saskatche- 
wan, with a rural population of not much more than half a million, 
is a huge exporter of wheat, whereas Java with nearly 30,000,000 such 
people actually has to import rice for its own population. The human 
factor counts for much more than the bounty of nature in determining 
the source of the world’s commercial food supplies. 

Oats as a Substitute for Other Cereals.—The four minor cereals, 
oats, rye, barley, and millet, become the dominant cereals mainly in 
regions where climate and soil make it difficult to raise rice, corn, or 
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wheat. Oats, to be sure (Fig. 84), have a special value of their own 
because they are one of the best of all foods for both men and horses. 
They do not keep so well as some of the other cereals, however, and are 
too bulky to stand much transportation. Yet they are so good for 
horses that they are widely raised ail over the United States and 
Europe even where other cereals would be more profitable if sold on the 
market. That is one reason why Iowa raises far more oats than any 
other state or province in North America. Having the largest number 
of horses, it needs the most oats. 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 
Fria. 84.—World Map of Oats. 


Aside from their use for animals, oats become of high relatzve im- 
portance mainly in the limited areas which have such cool summers 
that corn will not grow and wheat is at a disadvantage. In every 
province of Canada except Nova Scotia and British Columbia, oats 
are one of the three most valuable crops. In Winnipeg and Saskatche- 
wan they provide about a fourth of the total value. But nowhere in 
the United States do they fall among the three most valuable crops, 
except in Iowa where they furnished 16 per cent of the value in 1919. 
In northwestern Europe, on the other hand, in the countries where the 
July temperature averages under 63° F., the land devoted to crops is 
used in the following way: 


Acres Acres 
Hay and Forage.......... 10,750,000 ‘Wheatidctanmtictae orn 494,000 
Oa RAL ae tanthe te aiede. Sars 4,820,000 Plax jiu. ca eee 131,000 
Rv eats Sat tere ts 2,280,000 Péag. 2. eee 95,000 
Barley: omen rts ses ere 2,020,000 Sugar-Beetsieaeeeeeee ees 380,000 
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These figures include Ireland, Denmark, Norway, Finland, Esthonia, 
and Latvia. They show that where the summers are cool, oats become 
far the most important cereal. They are used as food for man on a 
large scale. But they are also used in large quantities for animals, 
whose abundance may be inferred from the great percentage of the 
cropped land devoted to hay and forage. Incidentally it is interesting 
to note the other crops associated with oats in regions having cool sum- 
mers. Aside from hay and forage, the only important ones are rye, 
barley, potatoes, a little wheat, and insignificant areas of flax, peas and 
sugar beets. 

Barley, the Crop of Dry Summers.—Just as oats are the crop which 
replaces wheat and corn where the summers become cool, so barley 
(Fig. 85) replaces them where the summers are dry. This appears in 
the relative abundance of barley in California, southeastern Russia, and 
especially the lands around the Mediterranean. In 1919 California 
produced 18 per cent of the total barley crop of the United States 
(22 per cent on the basis of value), whereas it produced only 2 per cent 
of the wheat, a quarter of 1 per cent of the oats, and a sixth of 1 
per cent of the corn. The same thing is illustrated by the following 
contrast between North Africa and France. In the French provinces 
of Tunis, Algeria, and French Morocco, the dry summers induce farmers 
to devote practically as much space to barley as to wheat. In France, 
on the contrary, the wetter, cooler summers make it pay to raise a 
large supply of oats, and relatively little barley. 


Percentage of Land in Cereals Northiaeiee Pete 
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LEVEN ARENAS Re RI ie, 2a ae lo hin ee 45 6 
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Barley, like oats, is good for animals. Therefore it is raised in 
many places along with wheat or other cereals. On the majority of 
farms it pays to raise two or three cereals, even if all of them are not 
especially profitable, or are not the ones best adapted to the soil. This 
is advisable for the following reason: (1) Diversity of crops is highly 
desirable to guard the farmer against disaster due to bad weather, insect 
pests, and the like, (2) Even a cheap cereal like rye has certain specific 
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uses in which it excels others. (3) Different crops ripen at different 
times. Hence a proper combination of crops keeps the farm hands 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Il. 
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Fia. 85.—World Map of Barley. 


and animals busy at times when they would be idle if only a single crop 
were raised (Fig. 86). Such conditions cause certain areas like lowa and 
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Courtesy of O. E. Baker and U.S. Department of Agriculture. 


Fia. 86.—Seasonal Distribution of Work of Men and Horses on Corn Farm versus 
Wheat Farm. 


France to be fairly abundant producers of most of the cereals. For 
this reason, maps of wheat, oats, and barley, and even of corn and 
rye, show certain resemblances which sometimes obscure the important 
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fact that one cereal tends to replace another according to the conditions 
of soil and climate. 

Rye, the Crop of Poor Soils.—Just as oats are a substitute for wheat 
where the summers are especially cool, and barley where they are dry, 
so rye is a substitute where the soil is poor, provided the summers are 
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Courtesy of Wisconsin Crop and Live Stock Reporting Service. 
Fic. 87.—Effect of the Soil in Wisconsin. 


fairly cool and moist. We have already seen an illustration of this in 
the increased percentage of rye as soon as one proceeds south of the 
good soil in central Illinois (Exercise 1, Chapter VI). Wisconsin 
furnishes a still more vivid illustration. One section of Fig. 87 shows 
the distribution of rye. The most notable feature is a patch of 
great density near the center of the state. The next figures (B—D) 
indicate that hay, silos, and dairy cattle, which furnish 55 per cent of 
the gross income of Wisconsin farms, are scarce Just where rye is abund- 
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ant. The same is true of wheat, oats, corn and even barley, while the 
value of farm land likewise drops very low where rye is abundant. 
In Adams County, the least favored part of the rye area, farm land 
averages only $25 per acre in contrast to more than twice as much on 
all sides, and four or five times as much a little farther east. All of 
these contrasts are due in large measure to the soil. The reason for the 
poor quality of the central soils is largely that the underlying rock is 
sandy and deficient in plant foods. Fig. 88 shows how differently 
the land is used in Adams County and in Calumet County eighty 
miles farther east, where the farm land is worth nearly five times 
as much. The climate in the two counties is almost identical. The 
topography may partially explain why corn receives twice as large 
a percentage of the total cereal area in Adams County as in Calumet. 
but the rougher topography of Adams County can have little effect 
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Fic. 88.—Effeect of Soil and Climate on Crops in Wisconsin Counties. 

Adams, a southern county with excellent climate but poor soil; Calumet, a southern county 
with excellent climate and soil; Iron, a northern county with poor soil and a climate too cool 
for corn except as a silage crop. Figures indicate percentage of total cropped area devoted to 
each crop in 1924. 
in causing the choice of rye in preference to the other cereals: On 
rough land it is no easier to raise rye than wheat or oats. It is the 
poverty of the soil which causes the farmers to substitute rye for wheat 
and barley, and raise relatively few cattle. 

Rye and the Soil of Europe.—Central Europe, like the rye area 
of Wisconsin, illustrates the fact that rye is the cereal of poor soils in 
cool regions. ig. 89 shows what enormous quantities of rye are raised 
in Europe, where over 95 per cent of the world’s total crop is produced. 
The cool summer climate is sometimes said to be the reason for this 
huge production. But Figs. 3, 84, and 85 show that wheat, oats, and 
barley are all raised in large quantities in parts of Europe having cli- 
mates fully as cool and unfavorable as those where most of the rye is 
raised. The fact is that, in the parts of Europe where rye is chiefly 
cultivated, the soil, as Dr. Marbutt of the U. S. Bureau of Soils puts it 
is mainly light in color, low in organie matter and lime, and low i 
medium in potash and phosphorus. It also has a poor structure or 
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speedily develops such a structure so that it soon loses its organic 
matter. Its light color causes it to fail to utilize the full force of the 
sun’s rays in storing up heat. A country with such soils may indeed 
produce large yields of wheat per bushel. Germany, for example, 
averages about 27 bushels per acre, but that is because the best land 
is devoted to wheat. Germany gives to wheat only about the same 
area as to barley, less than half as much as to oats, and a third as much 
as torye. The people of Germany, Poland, and much of Russia, aside 
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From Geography of World’s Agriculture. 
Fig. 89.—Distribution of Rye in Europe. 


from the southeast, eat rye bread mainly because the soil beneath 
their feet is poor. 

Millet, the Least Favored Cereal.— Millet is such poor food that it is 
rarely raised for human use where any other cereal will prosper. Never- 
theless, it is one of the major sources of food in large parts of India, 
China, and Africa. Its great advantages are that it grows well in 
regions with only a short, irregular rainy season, and can stand great 
heat. On the borders of the Arabian desert one sometimes sees Arabs 
plowing the sandy soil with camels and planting millet in the hope 
that one or two good rains will lead to a harvestable crop. 


EXERCISES AND PROBLEMS 
The exercises and problems for this chapter and the next are placed together at 
the end of the next chapter. 


CHAPTER XVI 
GEOGRAPHY OF CROPS OTHER THAN CEREALS 


Potatoes as Food Producers.—One of the noteworthy features of 
Table A is the high position of potatoes and other vegetables. Potatoes 
are far the most valuable vegetable, largely because of their huge yield 
per acre. A pound of potatoes, to be sure, supplies scarcely 300 calories 
of heat in contrast to 1000 or perhaps 1200 for wheat after deductions 
have been made for the bran, oily kernels, and coarser grades of flour that 
are mainly fed to animals. But even in France, which is too warm 
for potatoes, an average acre yields nearly 6 times as many bushels 
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Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fig. 90.—World Map of Potatoes. 


of potatoes as of wheat; the corresponding figure stands at 7 in Ger- 
many, England, Finland, and the United States, and rises to 10 or 11 in 
Norway, Lithuania, Poland, and Canada. Potatoes may not be such 
good food as wheat, but they provide two or three times as many calories 
of food per acre. 

Another important quality of potatoes is that the ordinary variety, 
being derived from the constantly cool, moist highlands of the Andes, 
thrives best in climates too cool for corn and too moist for the most 
profitable wheat culture. The natural result is that Europe, the 

226 


GEOGRAPHY OF CROPS OTHER THAN CEREALS 227 


continent where the largest percentage of the area has cool summers, 
produces approximately 90 per cent of all the world’s potatoes (Fig. 90). 
In the continent as a whole, the potato crop falls only a little, if any, 
below wheat as a source of food, and easily rivals rye or oats, as appears 
in the following table: 


APPROXIMATE PRODUCTION OF CHIEF CROPS BY CONTINENTS IN 
MILLIONS OF POUNDS 


(Data for 1921-24 from Table 11 in Appendix) 


» pie Europe | Asia* ne Africa See 

America America asia 
INQUEM MOBa-o ga ccesnaan 1,076 1,720 | 287,000 | 2,120 2680 11 
NAVISET EH Rese cachet ey ee aes Sanne 75,000 | 90,000 | 65,000 | 14,600 5800 8300 
(COLME ior tn crew eee 167,000 | 29,400 | 10,000 | 12,500 6750 440 
(CEASA g One arian te tec 56,800 | 63,000 250 188 620 665 
iveterratenance te secs 5,360 | 69,000 tu 151 39 6 
BALI CY sieht seiko iets 12,300 | 35,000 | 12,000 640 4300 350 
Bota toes erent ne sence 30,800 | 274,000 | 17,000 | 2,520 350 960 


* Including rough estimates for China. 


In Germany the importance of potatoes is even greater than in 
Europe as a whole. Suppose for convenience that we count a pound 
of each of the unmilled cereals as of equal food value when measured in 
calories, a pound of sugar as equal to 2 pounds of rough cereal, and a 
pound of potatoes as worth only one-fourth as much as one of cereal. 
If all that each country raises were eaten by the people, and none were 
exported or fed to animals, the relative values of different home-grown 
articles in feeding the Germans as compared with the Americans would 
be approximately as follows: 


Germany United States 


Barley sae aie ea creteue slr alie aie taka 100 100 
IWihiea Grape eee tari 3. fire tease eictae 125 578 
SUC al aati pute abies headin 3 132 54 
(DEN ichete pequere Gin 8 ee oan oe ene 256 470 
POLAR TORS lotta hice ee oateters 400 102 
Ry Omsace cto ct citcs srexorcmictetes: a 450 47 
Corns Beer ae cet 5 eet 2680 


Potatoes would doubtless be raised far more widely, were it not 
that (1) the crop is especially likely to be spoiled by prolonged rain, 
(2) potatoes do not keep well in comparison with grains, and (3) they 
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are bulky and heavy, and cannot economically be transported long 
distances. 

In climates with long, warm summers and plenty of rain, sweet 
potatoes or yams replace white potatoes, as in the southeastern United 
States. In southeastern Asia enormous areas are devoted to a purple- 
skinned yam which is shredded into bits like fine macaroni and dried 
for winter use. ; 

Sugar, the Great Carbohydrate Crop—Sugar, Fig. 91, supplies 
essentially the same human needs as potatoes, and produces even more 
food per acre. Measured in calories, a pound of sugar is equivalent to 
nearly 6 pounds of potatoes. In Europe, aside from Russia, an acre of 
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Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 
Fig. 91.—World Map of Sugar. 


sugar produces on an average about 18,600 pounds of sugar, and in the 
United States only a little less. An average acre of cane sugar pro- 
duces about 21,000 pounds in Louisiana, and over 100,000 pounds in the 
carefully irrigated and unusually well-managed fields of Hawaii. Nat- 
urally then, cane sugar is the sort of crop which receives the utmost 
attention and is placed on the land best adapted to it. In tropical 
regions it tends to replace cereals like rice in Java and corn in Cuba, 
especially on the level well-watered lands near the seacoast. In Java 
the danger of reducing the supply of staple foods through the exportation 
of sugar is so great that the government does not allow more than a 
third of the land in any given area to be devoted to sugar. Nevertheless 
Java has to import rice. In Cuba so much of the good corn land : 
given up to sugar that the Island imports more foodstuffs per capita 
($30-$40) than almost any other country. Sugar is the only basic 
foodstuff, as distinguished from luxuries like tea and coffee, that is 
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exported in huge quantities from tropical to non-tropical lands. Gen- 
erally the movement is the other way, a fact which suggests that the 
problem of the world’s food supply is not likely to be solved by develop- 
ing the tropics. Thus far, the more fully a tropical region is developed 
by northern races, the more likely it is to be an importer of staple 
foodstuffs. 

Vegetables and Fruits.—Let us apply to other crops the principles 
of distribution which we have seen illustrated in the case of cereals, 
potatoes, and sugar. Fresh vegetables yield much food and a high 
value per acre; they are bulky; they deteriorate rapidly; and they 


VEGETABLES GROWN FOR SALE 
(EXCLUDING WHITE AND SWEET POTATOES) EACH DOT REPRESENTS 
ACREAGE, 1919 Leetelas 


Courtesy of U. S. Department of Agriculture. 
Fic. 92.—Distribution of Farm Vegetables in the United States. 


require relatively large amounts of labor. For these reasons they tend 
to be raised, (1) on the land best adapted to them so that they displace 
the cereals and potatoes, for example, and (2) as near the centers of 
population as possible. The land best adapted to vegetables is not 
necessarily the same as that best adapted to field crops. Thus the 
warm, light, sandy soil of Long Island and lower Florida, though not 
good for wheat or corn, is good for crops whose high value warrants 
intensive cultivation and large expenditures for fertilizers. Again, the 
optimum climate for vegetables, so far as the truck gardener is con- 
cerned, may not be the optimum in the ordinary sense, but the one 
that enables him to get his crop to the market at the most profitable 
season. The desirability of planting vegetables as near the centers of 
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population as possible is due to the advisability of having the gardens 
near a supply of labor, as well as near the market. These two condi- 
tions, together with the high value of the crops per acre, are the main 
reasons why the farmer puts his vegetable garden on the best bit of 
land he can find, and yet as near the house as possible. They are also 
the reasons why the densest shading in Fig. 92 clusters around the 
main cities and along the Atlantic Coast from New York southward. 
They also explain why the cultivation of vegetables for the winter 
market has increased with great rapidity in Florida, where the acreage 
of vegetables was 2.6 times as great in 1919 as in 1899, and in Cali- 
fornia, where the corresponding figure is 5.2. 

The home supply of fruits, like that of fresh vegetables, is very 
widely distributed. Its distribution resembles that of the population, 
except for modifications introduced by soil, climate, and stage of culture. 
Where the summers are cool and yet of sufficient length, most of the 
farmers have at least a few apple trees. The same is true of peaches, 
pears, berries, grapes, oranges, and especially bananas in their respective 
climates. But only rarely do either fruits or vegetables really compete 
with the cereals for space, for the areas devoted to them are generally 
insignificant. Another noteworthy fact is that the commercial produc- 
tion of both vegetables and fruits tends to be highly localized. Thus 
the production of cabbages centers in the cool Lake States, especially 
New York south of Lake Ontario, but large amounts are raised on 
Long Island, and in New Jersey, and likewise on the South Atlantic 
Gulf coasts where they are raised for the early market. In the same 
way tomatoes are a great specialty of two regions, (1) New Jersey, 
Delaware, and Maryland, (2) southern Indiana; while the early crop 
comes largely from Florida. Apples are especially apt to be important 
in selected portions of the regions where oats are a great crop, as in the 
Annapolis Valley of Nova Scotia, and the western part of Washington 
and British Columbia. The grape attains a similar importance in 
regions that are somewhat warmer and have drier summers. France, 
Italy, and central California are good examples, as are certain fairly cool 
regions where the frost-free season is prolonged by the presence of a body 
of water to windward, as on the southern and eastern shores of the 
more southerly Great Lakes. Coming farther southward to regions 
which are generally free from frost, but which nevertheless have a 
decided contrast between summer and winter, we find the orange as 
the great fruit in southern California, Florida, Spain, southern Italy, 
Palestine, and much of the lowlands of Australia. Finally in lands 
that are always warm and usually moist the banana probably forms a 
staple article of food for more people than does any other fruit. 
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One important fact in respect to vegetables is that their consumption 
per capita, and hence their importance as an article of diet, appears to 
increase with the density of population. Not only do some of them pro- 
vide more food per acre than do cereals, but if eaten green they furnish 
more food per acre than if allowed to ripen, for two crops can often 
be raised where only one would otherwise be possible. The outcome 
of all this is that where low standards of living prevail and where warm 
summers with abundant rain cause vegetables to thrive, they are often 
raised in enormous quantities. In China and the neighboring regions, 
fresh vegetables seem to dominate the food shops a large part of the 
year. Their variety is almost incredible. King, for example, in 
Farmers of Forty Centuries, mentions 56 kinds of vegetables for sale on 
April 9th in an ordinary market in Shanghai. At the same time he 
saw only 6 kinds of animal food, counting both hen’s eggs and duck’s 
eggs. Such conditions account for the fact that in Table A the esti- 
mated value of garden vegetables surpasses that of any single product, 
including even rice. Such dependence betokens a dangerous economic 
condition; it means that people are living close to the margin of sub- 
sistence. 

Legumes and Nitrogen.—Thus far we have been considering mainly 
the food products that provide carbohydrates, vitamines, and acids. 
Another great group is important because of its nitrogenous character. 
All the legumes carry an unusually high proportion of protein. Dried 
beans, for example, carry nearly 23 per cent of protein and peas nearly 
25, whereas graham flour contains only 13 per cent and potatoes less 
than 2 per cent. Accordingly, these articles or allied species, such as 
the soy bean of Manchuria and the chick pea of India, assume great 
importance wherever other conditions such as low standards of living, 
density of population, religious prejudices, or unfavorable physical 
conditions cause the supply of meat to be limited. In India, for ex- 
ample, chick peas and other legumes, as nearly as can be judged 
from the imperfect statistics, occupy more space than wheat or millet 
and nearly half as much as rice. In China a similar condition prevails. 
In the United States the distribution of both peas and beans is very 
erratic. California in 1919 raised over 47 per cent of all the field 
beans of the United States; Michigan, another 31 per cent. Ordinary 
field beans need fairly cool, dry summers. Ordinary peas require a still 
cooler climate, so that Wisconsin and west-central New York are the 
American areas of greatest production. Cow peas and soy beans, on the 
other hand, require warm, moist summers. For that reason, the Caro- 
linas, Georgia, Alabama, Mississippi, and Louisiana produce 80 per cent 
of the crop in the United States. 
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The Oil-producing Crops.—Another important group of crops fur- 
nishes fats or oils. These, like the crops that contain much protein, 
are important mainly in regions where animal food is scarce. Never- 
theless, with the decrease of animal food per capita in the United 
States, and especially in Europe, the oil-producing crops are rapidly 
assuming great importance, even in the more advanced parts of the 
world. Peanuts, cotton seed, and the soy bean are the great oil pro- 
ducers in regions like the southeastern United States and southeastern 
Asia, characterized by long, warm, moist summers. Olives are the oil 
producers of the Mediterranean type of climate. Practically the 
whole of the world’s supply still comes from the Mediterranean lands, 
although a few orchards have been started in California and Australia. 
Coconuts and the oil palm fulfill a similar function in moist tropical 
countries, and are fast assuming an important place in the world’s 
commerce. Equatorial Africa is to-day the chief producer of palm oil. 

Narcotics and Stimulants.—In addition to the great types of food 
plants which are really necessary for human health, the stimulants 
and narcotics must also be considered. Chief among these stand 
grapes. While grapes are of considerable importance as fruit, their 
importance as a source of wine is enormously greater. They are pre- 
eminently a European and especially a Mediterranean product. They 
do not mature unless the frost-free season lasts five or six months, and 
a longer season is desirable. On the other hand, practically none are 
raised in regions entirely free from frost. In the United States, the 
production of grapes in commercial quantities is almost limited to two 
types of areas: (1) two-thirds of the acreage is in California; (2) along 
the southeastern shore of Lake Michigan and the southern shore of 
Lake Erie there is a narrow belt where the grapes thrive admirably 
because the lakes cool the winds in spring and warm them in the fall, 
thus diminishing the danger from early blossoming and early frosts. 
In Europe, southern France far surpasses all the rest of the world as a 
grape producer, but Italy and Spain are also important. One reason 
why grapes are primarily a Mediterranean product is that they need 
moisture in the spring, and dry sunny weather in the summer and 
autumn. 

Tobacco, quite unlike grapes, is distributed in a great variety of 
climates, ranging from cool southern Canada and northern Germany to 
warm regions like Java almost under the equator. Tobacco is so 
universally desired that farmers raise it in every country where it can 
be made to grow. Almost everywhere, however, its distribution is 
quite sporadic, for it is extremely sensitive and exacting in its soil 
requirements, A highly favorable combination of climate and soil is 
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found in the Ohio valley from West Virginia to Tennessee and in the 
lowlands of Virginia and North Carolina. The huge yield in these 
localities enables the United States to produce more than 38 per cent 
of the world’s entire crop. Nevertheless, in 1919, tobacco occupied 
only 0.4 per cent of the cultivated area of the country, although it 
furnished 3.0 per cent of the total value. As transportation improves 
the tobacco crop tends to become more and more concentrated in s 
few favorable areas. Thus in 1919 every state where tobacco supplied 
more than 5 per cent of the value of the crops showed a percentage 
greater than in 1909. In Connecticut, tobacco furnished 34 per cent 
in 1919 against 23 per cent in 1909, in Massachusetts 9 against 5, 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fie. 93.—World Map of Tobacco. 


North Carolina 18 against 11, Virginia 16 against 14, and Kentucky 34 
against 31 (Mig. 93). 

Tea and coffee likewise show a strong tendency toward concentra- 
tion. Practically ail of the world’s tea comes from India (Ceylon), 
China, Java, Formosa, and Japan. China appears to be by far the 
greatest producer, for huge quantities are consumed locally. Coffee 
is still more concentrated. Although southern India, Java, and parts 
of Arabia and Africa near the southern end of the Red Sea produce a 
little, and there is some in the regions immediately around the Caribbean 
Sea, two-thirds of the crop comes from a small area in southern Brazil. 

The Vegetable Raw Materials—In view of the great number of food 
plants the number raised for raw materials is surprisingly small. Aside 
from forest products, which as yet can scarcely be called crops, the main 
vegetable raw materials are cotton, flax, linseed oil, rubber, and such 
rope-making fibers as hemp, manila, sisal, and jute, which is used mainly 
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for bagging. Of course many other vegetable raw materials are needed 
for minor purposes, such as straw goods, medicines, and dyes, but these 
cannot compare in value with the metals and other mineral raw ma- 
terials. 

Before the modern era of manufacturing and transportation, the 
clothing materials varied from region to region much more than now. 
In Europe, wool and linen (Fig. 94) predominated; in the Far East, silk; 
in India, cotton. In those days the labor of freeing the fiber from 
the seeds made cotton as expensive as any of the others. The invention 
of the cotton gin revolutionized the situation, and cotton became far 
the cheapest and in many ways the most serviceable of textile materials. 


Denoyer's Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fic. 94—World Map of Flax Fiber. 


Its cultivation was bound to increase rapidly. Three conditions 
determined where this increase should take place: (1) Cotton (Fig. 95) 
will not thrive unless the season free from frost is at least six months in 
length. Moreover, cotton is greatly injured by heavy rains and pro- 
longed cloudiness, especially after the bolls are ripe and the white fiber 
is in danger of being discolored. (2) Cotton cannot be raised profitably 
without a large supply of cheap labor which can be called upon for a 
few months during the planting and especially the picking season. 
(3) Cotton culture can advance beyond the stage of a small and purely 
local industry only under the stimulus of people sufficiently intelligent 
and progressive to introduce ginneries and market the crop in far 
distant regions. 

Aside from very dry areas like the Sahara and very moist areas like the 
Amazon Basin and central Africa, a large part of the region within 35° 
of the equator is climatically suitable for cotton. At the beginning 
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of the industrial era, however, cotton culture on a large scale was 
practically impossible in most of the vast area where the climate per- 
mitted it, for the inhabitants were mostly too backward to introduce 
ginneries and send their product: to the distant lands where steam 
machinery was beginning to be used. Thus although India, China, 
Egypt, Mexico, and the Sudan had the right kind of climate and plenty 
of cheap labor, they failed to raise much cotton. Only in the southern 
states of America was the right combination available, for there a 
progressive type of white planters lived in a favorable climate and were 
surrounded by cheap colored labor. Thus the cotton-raising industry 
became intrenched on an enormous scale in the southeastern United 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Tl. 
Fia. 95.—World Map of Cotton. 


States. For a long time the rest of the civilized world was content to 
purchase its supplies from the Americans. The War of Secession made 
Europe realize how precarious is the condition when one country 
has a practical monopoly of a great product. Meanwhile, although 
Europeans were not settling in large numbers in most of the lands 
within 35° of the equator, enough became established there to start 
cotton plantations and ginneries and develop the cotton trade in 
India, Egypt, Mexico, Brazil and elsewhere. Thus for a generation 
or two the regions where the climate and labor supply are favorable 
have been attracting European capital and European managers so 
that there has been a tendency toward a more cosmopolitan distribution 
of cotton plantations (Fig. 95). 

The history of rubber is much like that of cotton. Before the 
invention of the automobile, rubber was relatively unimportant, and wild 
supplies were almost sufficient. When rubber had to be raised as a crop, 


236 GREAT PRODUCTS AND TYPICAL COMMUNITIES 


the easiest place to raise it was the East Indies where the presence of 
the British and Dutch and an abundance of relatively industrious 
native labor supplied favorable human conditions, and a warm, moist 
climate supplied the essential physical requisites. So long as the 
demand for rubber was small, the production of the plantation product 
was concentrated in a limited area centering in the Straits Settlements. 
Then came the automobile, and the consequent great expansion in the 
rubber industry which increased the world’s production sevenfold from 
1905 to 1924, and at the same time lowered the price from $1.20 per 
pound to about 20 cents. Naturally the first tendency was to start 
many new plantations in the same general region where the old ones 
had been so prosperous. That worked well until a temporary over- 
supply and consequent fluctuations in price led to restriction of output 
in order to maintain prices. Then the United States, which consumes 
about 80 per cent of the world’s supply, felt pinched and began to look 
about for new sources of supply. The situation of the United States 
to-day in respect to rubber is much like that of England after the 
American Civil War in respect to cotton; the greatest consumer is 
at the mercy of the greatest producer. But the greatest producer has 
the advantage of a long start, abundant experience, and a better type 
of labor than the United States is likely to find in most of the places 
where American influence is dominant and the climate is favorable. 
It will be interesting to see whether rubber repeats the experience of 
cotton and is some day cultivated, at least to a certain degree, in most 
of the countries which are climatically fit. 

Rubber and cotton form an interesting contrast to the rope-making 
fibers and still more to most of the other tropical plantation products 
aside from sugar. The difference lies in the fact that cotton and 
rubber, like sugar, have become essentials of modern civilization. 
Therefore no great nation can afford to be at the mercy of any other 
nation or group of nations. The product, by its very nature, demands 
that its cultivation be so widespread that many different and perhaps 
opposed sources of supply are available. On the other hand, tea, 
coffee, cocoa, and many minor tropical products are not essential, for 
little real hardship would ensue if they ceased to be produced. There 
is nothing serious in the fact that Brazil raises two-thirds of the world’s 
coffee, and Java over 95 per cent of the quinine. It is serious that 
Great Britain and Holland in one limited region control 90 per cent of 
the world’s rubber, for it puts all other countries to a certain degree at 
their mercy. 

The rope- and bag-making fibers, and also flaxseed (Fig. 96) from 
which linseed oil is made, fall in a group between the absolute essen- 
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tials like cotton, sugar, and rubber, and the luxuries like coffee and 
chocolate. Rope, twine, and bagging are indeed essentials of civiliza- 
tion, but the hemp of northern Europe can take the place of the manila 
of the East Indies or the sisal of Yucatan; flax can be used for rope if 
necessary; and cotton or flax can take the place of jute. For this 
reason and because the total demand for the rope-making fibers is 
relatively small, the world has thus far been almost content to permit 
each fiber to be cultivated mainly near its immediate point of original 
cultivation. Here as in many other cases, we see an example of one of 
the great principles which dominate the distribution of the world’s great 
products. At first a product is raised merely in its natural habitat. 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fig. 96.—World Map of Flax Seed. 


Then it tends to be concentrated in limited regions where climate, soil, 
and relief, and conditions of labor, supervision, transportation and 
markets make it most profitable. There it remains indefinitely if the 
demand is relatively small, or if it is an article in which a shortage does 
little harm. If, however, it is a product of really great importance, the 
tendency is to carry it to all parts of the world where it can be made to 
grow with reasonable success and profit. That is what has happened 
to the cereals, but far less to millet than to the more valuable types such 
as rice, corn, and wheat. It has happened likewise to potatoes, cotton, 
bananas, beans, and some of the other products in Table A, and appears 
to be on the point of happening to rubber. In the case of silk, the 
process of expansion has actually given place to contraction, partly 
because the cost of transportation is almost negligible. What has hap- 
pened to silk might possibly happen also to other products if universal 
free trade should prevail, if fear of wars should disappear, and if there 
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were no such thing as artificial restriction of output in order to raise 
prices. Under such conditions each product would be concentrated in 
the areas where physical conditions, the labor supply, and the cost of 
transportation allow it to be produced most economically. It would 
expand beyond those areas only as the demand became great enough 
to overcome the greater cost of production due to less favorable sur- 


roundings. 


EXERCISES AND PROBLEMS 


1. Study the distribution of the world’s chief crops. Let each member of the 
class make three world maps based on columns A, B, and C for one of the products 
of Table 12. Shade all countries where the yield exceeds the following figures; 
but do not shade the parts of the larger countries where your special product does 
not grow. 

A. Yield per 1000 people: potatoes, 10,000; wheat, oats, barley, corn, rye, 
tobacco, flax fiber, cotton (per 1,000,000 people), 5,000; flaxseed and sugar, 100; 
rice, 100,000. 

B. Yield per acre: potatoes, 150; wheat, corn and rye, 20; oats, 30; barley, 25; 
tobacco, 500; rice, 1000. 

C. Yield per square mile: potatoes, wheat, oats, and cotton, 1000; barley, corn, 
rye, tobacco, flax fiber, 500; rice, 10,000; sugar, 15. Note that China and certain 
minor countries are omitted in most cases for lack of data. 

Compare your three maps. What countries, if any, are shaded on all three. 
What does that indicate as to (a) climatic optima, (b) relief, (c) density of population, 
(d) type of agriculture? Which of your maps indicates a surplus of your product? 
How? Why is no surplus of wheat indicated in Russia which is well known as an 
exporter of that product? Find similar cases for other products. Now compare the 
maps for all products, grouping the maps according to the classification in the 
first table of this chapter. What general regions show the greatest degree of shading 
for each type of map (A, B, C) in the case of cereals, other vegetable foods, animal 
feed, and raw materials? Explain the reasons for this. 

2. Amplify Exercise 1 by another method. Let each student make a bar diagram 
of one product in Table 11 on the model of Fig. 49. On the left make bars showing 
the production of your product, arranging the countries in the order of production. 
On the right make bars indicating the population according to Table 1. Include 
all countries having a population of at least 10,000,000, even if they do not produce 
your product. What conclusions do you draw as to the relation between crop 
production and population? 

Bring together the diagrams for all products. Which crops are most widely 
produced? In which is there the closest correlation between number of people and 
crop production? What countries most consistently show about the same relation 
between population and crop production? 

3. Vary Exercise 2 by placing on the right-hand side the data from columns A, 
B, or Cin Table 12. Also put data of column A, B, or C on one side of a bar diagram 
like Fig. 49 and data from one of the other columns on the other side. Draw con- 
clusions as to the inter-relations of total yield of a crop, yield per capita, yield per 
acre, and yield per square mile. 
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4. Repeat Exercises 1 to 3, but use the states and provinces of the United States 
and Canada as given in Males 15 and 16. 

5. Study the climatic relationships of some crop. From Fig. 133 prepare a 
table showing the approximate length of the growing season in the main agricultural 
area of each state. Arrange the states in order according to the length of the growing 
season. Use this as the basis of one side of a bar diagram like Fig. 49. On the other 
side make bars showing the yield per acre of one of the crops in Table 16. What 
relationships do you see? How are these modified by rainfall? 

6. Use Table 42 for a study of the part played by the main crop in the foreign 
commerce of the United States. List all the crops mentioned in Table 11. Under 
each crop enter separately the names of countries where the United States either 
sells or buys much of the product, together with the value of the sales or purchases. 
Discuss the following: (a) relative value of crops as imports and exports, (b) part 
played by crops compared with other products in foreign trade, (c) kinds of crops 
most important as exports and imports, (d) cultural and climatic conditions of coun- 
tries where crops are bought or sold by the United States in large quantities. 


CHAPTER XVII 
FARMERS OF THE TEMPERATE ZONE 


Types of Communities Depending on Plants.—Far more than half 
the world’s inhabitants get their living directly from plants. The 
lumbermen merely cut the trees that have grown without human care. 
The primitive tropical farmer sets out a few palm or banana trees, or 
drops some seeds of pumpkin, yam, or cassava into a hole punched 
with a stick, and leaves the plants to care for themselves with perhaps 
a single careless hoeing. His more advanced tropical and subtropical 
neighbors carry on an ancient and painstaking system of irrigation and 
transplantation in the culture of rice, or else under the guidance of 
people from cooler climates, cultivate plantations where a single crop, 
such as cacao, tea, or sugar, is raised for distant markets. Outside the 
tropics many of the farmers likewise devote themselves almost exclu- 
sively to a single crop raised by the so-called ‘ extensive ’’ method of 
cultivating a large area somewhat carelessly with the aid of animals or 
machinery. Another large group are horticulturists or gardeners who 
raise a variety of vegetables, grains, or fruits, and who cultivate their 
land intensively without much use of animals. Finally the highest 
type of farmer cultivates a variety of crops somewhat intensively, and 
systematically makes the raising and use of animals a part of his farming. 
Thus we have at least seven types of communities that depend on plants, 
namely (1) lumbermen, (2) primitive tropical farmers, (3) ordinary 
tropical or subtropical farmers, (4) tropical planters, (5) one-crop 
farmers of non-tropical regions, (6) horticulturists or gardeners, and 
(7) all-round farmers. Primitive tropical farmers, though extremely 
interesting, contribute so little to the world’s business that they will not 
be discussed further. Of the other six types the three from non-tropical 
regions will be discussed in this chapter, while the two tropical types and 
lumberers will be left for later chapters. 

The Nature of One-crop Agriculture——The one-crop farmer, as the 
name suggests, relies largely on a single crop, even though he may plant 
more or less of several others. He generally cultivates this crop by 
extensive methods; that is, he scatters the seeds over an area too 
large to permit close attention to the growing crop. Thus the size of 
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his crop is peculiarly dependent upon the weather, and its failure often 
ruins him. There are many examples of this type of farmer—the cot- 
ton farmers of the southeastern United States, the tobacco farmers 
of Kentucky and Virginia, the wheat farmers of the Dakotas, southern 
Russia, and Asia Minor, the rye farmers of central and northern Russia, 
and the currant farmers of Greece. 

Such dependence on a single crop is often, although not always, 
due to one or both of two main reasons: (1) the crop is supposed to be 
the most profitable that can be grown in the region in question. This 
is the case with many of the American one-crop farmers. (2) The 
people are too inefficient to attempt a variety of crops because they are 
deficient in physical vigor, low in mentality, poor in education, or 
discouraged by social and political conditions. This is common in 
old countries like Turkey. 

One-crop agriculture is subject to at least two great disadvantages. 
First, crop failures are particularly disastrous, for the farmer has no 
large second crop to fall back upon. Second, one-crop agriculture has a 
peculiarly bad effect on the fertility of the soil, for the crop takes away 
the same plant foods year after year. As few animals are kept, there 
is little manure to restore fertility; and periods of rest when the fields 
lie fallow add no new plant foods, although they allow the materials 
already in the soil to become still further weathered and prepared 
for the plants. Even if fertilizers are imported, the soil of one-crop 
farms cannot be kept as fertile as that of farms where a wiser system 
is practiced. 

The Business System in One-crop Regions.—In regions where the 
geographical conditions help to cause one-crop farming to persist for 
a long time, the whole fabric of business is affected. In the first place, 
the one-crop farmer, like the raisers of animals for meat and wool, 
makes relatively few demands upon the outside world. He buys, 
to be sure, a considerable portion of his food. For instance, the southern 
cotton grower may actually bring corn from Illinois and Iowa although 
his own climate and soil are adapted to that product. He also buys 
some implements, fertilizer, clothing, and other manufactured goods, but 
as he is often poor because of the exhaustion of the soil and the repeated 
failure of his one crop, his demands are not large. Moreover, the sale 
of his one product requires only a few transactions each year. Hence, 
although the one-crop farmer with his cotton, wheat, barley, rye, 
or tobacco, as the climate and soil may dictate, unquestionably plays 
a great part in the world’s production, he himself in many cases receives 
little stimulus and profit thereby. 

In practically every country where the one-crop system has been 
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long established, two unfavorable practices—crop liens and tenancy— 
have become deeply rooted. This is true in the cotton-raising South, 
in Turkey, Russia, India, Spain, especially Andalusia, and elsewhere. 
The secret of it lies largely in the fact that where one crop is the main 
reliance, a single bad year may throw the whole community into poverty. 
Often when seedtime arrives the farmers have no seed, no fertilizer, 
and no money. This provides a wonderful opportunity for the money- 
lender. Land is commonly cheap and not easily salable because it has 
been overeropped. Therefore the money-lender prefers a lien on the 
prospective crop rather than a mortgage on the farmer’s land. Time 
after time the crop is less than the farmer expects, and his debt remains 
largely unpaid, while ruinous rates of interest continue. Where the 
farmers are dull, inert, or happy-go-lucky as in many Asiatic regions, 
in Russia, and among the colored people of the United States, this means 
almost permanent indebtedness which is not far removed from peonage. 

The system of liens leads to tenancy. Since the farmers are not 
stimulated and trained by business dealings or otherwise, they do not 
know how to protect themselves. Hence, many farms fall into the 
hands of money-lenders or of large proprietors, and the former owners 
become tenants who work the farms on shares. In parts of the southern 
United States many of the whites and four-fifths of the colored people 
are share-tenants. The system is extremely bad, for the tenant has no 
incentive to improve the land. What does he care if the farm of a hard 
landlord deteriorates? The tenant’s side of the bargain is seldom 
favorable, as may be judged from the following rhyme sung by the 
colored tenant who finds that when his cotton crop is baled and divided 
between the owner of the land and any others to whom he is indebted, 
it is a case of 


“Naught’s a naught, and figger’s a figger. 
All for the white man, and none for the nigger.” 


Fig. 20 (page 55) showing the percentage of farms operated by 
owners gives an idea of the contrast between the North and South in 
respect to farm tenancy. Of course tenancy may be a step in the right 
direction if it means that a young man is temporarily a tenant while 
buying a farm, but when tenant farmers simply pay rent generation 
after generation, and even fall into debt because of the failure of their 
one crop, it is extremely harmful. See also Figs. 22, 26, and 27. 

The One-crop Cotton Farming of the South.—Let us take cotton 
and wheat farmers as examples of the business conditions in communi- 
ties of the one-crop type. In the southern United States tobacco was 
originally the most profitable crop, but the invention of the cotton gin, 
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spinning jenny, and many other machines for cotton weaving, gave 
cotton an unrivaled lead more than a century ago. The general growth 
of manufacturing in England, New England, and elsewhere produced 
an enormous demand for raw cotton, which only the South could 
supply. The long, warm summers with their abundant rain fur- 
nished the right kind of climate. The Negroes supplied abundant and 
cheap labor for planting and especially for the prolonged work of 
harvesting; and highly intelligent white planters supplied the organizing 
ability for running big farms and for marketing the crop. 

At first there was plenty of fresh land with fine rich soil, which 
yielded abundant and profitable crops even with wasteful slave labor. 
When the yield began to diminish seriously because of exhaustion of the 
soil, new land was broken on another part of the plantation, and the 
planters still prospered. Finally, however, the old fields had to be 
cultivated once more, but careless habits were so firmly established 
that the fields rarely received the requisite fertilizers or intensive 
cultivation with modern implements. When any cause lowered the 
price of cotton, the farmers at once felt the results of their mistaken 
policy. For example, during the Civil War when cotton was almost 
unsalable because it could neither be exported to Europe nor sold 
to the mills in the North, the cotton planters almost starved. Early 
in the Great War, when cotton dropped from 12.2 cents a pound in 1913 
to only 6.6 in 1914, the condition of the cotton growers was so bad that 
everyone was urged to “ buy a bale” and hold it in order to help the 
South. A little later, in 1920, the price soared to 37.7 cents a pound 
and the Southern farmers prospered exceedingly. But after the war 
the price fell again to 11.5 cents in 1921, and there was renewed distress. 
The net result is that during periods of economic disturbance the South, 
because of its one-crop agriculture, may suffer more than almost any 
other part of the country. 

Elimination of the One-crop System in the South.—In the southern 
United States a vigorous campaign is being waged against the one- 
crop system. The boll weevil is an ill wind that has blown some 
good, for it has helped to convince the Southerners of the evils of 
the one-crop system. Its ravages discouraged cotton raising so much 
that in desperation some planters have turned to raising cattle. Their 
profits have encouraged others to follow suit. Again the boys’ corn 
and pig clubs initiated by the Government have done much good, 
for the boys often set their fathers an example in improved methods. 
Equally important are the teachings of the industrial schools and 
experiment stations. At present most farmers buy their seed direct 
from the ginning factory, taking it as it comes, some good, some bad, 
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The schools are teaching them to buy or raise selected seed which will 
yield cotton with fine, long, abundant staple, and seeds of large size 
with much oil. The item of oil alone is highly important, for to-day 
the cottonseed oil of the South is worth about 100 million dollars per 
year, Another lesson is that of cultivating the soil as well as the cotton. 
For example, a man who was born as a slave bought some worn-out 
land which a white planter had ‘turned out.” By the use of green 
manure and good tillage he obtained three and a half bales of cotton 
per acre whereas the average yield for the whole South is only about 
one-third of a bale, or one-tenth as much. With similar care every- 
where the South could raise all the cotton that the world will take and 
also have abundant crops of many other kinds to preserve the fertility 
of the soil, give the farmers a more varied and stimulating occupation, 
and encourage them to use their ingenuity. The South, like all other 
places that are afflicted with the one-crop system and with the crop 
liens, tenancy, and.discouragement which go with it, needs the system 
of Government loans which is gradually being adopted; it needs better 
transportation and better systems of marketing the crops; but above 
all it needs to arouse itself so that each farmer will raise a well-planned 
variety of crops which will keep him busy at all seasons and stimulate 
him to do his best. 

The One-crop Culture of Wheat.— Although vast quantities of wheat 
are raised by all-round farmers, as in France and Illinois, there are 
few crops in which the one-crop system is more widely prevalent. In 
the United States and Canada this type of agriculture is a temporary 
phase because the people are intelligent enough to see that though it is 
highly profitable on virgin land, it does not pay permanently. The 
same will also probably be the case in Australia and Argentina, where 
wheat is practically the only crop in vast areas. In more backward 
regions such as Algeria, southern Italy, southern Russia, northern India, 
and much of western Asia, the one-crop, extensive system of wheat rais- 
ing has become almost permanent. This is partly because of scarcity of 
rain at some seasons, especially in summer, and also because of frequent 
droughts. These conditions prevent the growth of many crops and 
keep the people poor. Moreover, many of the one-crop farmers lack 
energy and initiative. 

In the United States, Canada, and Argentina the one-crop system 
of wheat raising has been steadily pushed westward. Formerly the 
knowledge that there was plenty of new land made the American wheat 
farmer careless of how he exhausted the soil, just as the Russian farmer 
was made careless by the knowledge that, owing to his communal 
system of holding lands, the tract that he cultivated might next year 
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be assigned to someone else and he would reap no benefit from improve- 
ments. So the frontier wheat farmer scattered the seed over scores 
of acres and left it to the care of nature—the most extensive of all 
kinds of farming. Even now this system still persists somewhat in 
the Dakotas, Washington, and Alberta. For example, in 1919 Adams 
and Franklin counties in southeastern Washington actually planted 
wheat in 98 per cent of their cereal area, that is, in about 88 per cent of all 
their cultivated land including the part devoted to hay. But wheat 
exhausts the soil about twice as rapidly as cotton, and the growth of 
population makes the land more valuable for other types of farming. 
Hence, the one-crop wheat system rarely endures permanently among 
progressive people. 

The one-crop frontier wheat farming of the United States and 
Canada has encouraged some unique developments in machinery. 
Such huge farms with a single short period of sowing and again of 
harvesting are confronted by a very serious labor problem, especially 
as they are located in regions of sparse settlement. At harvest time 
the farmers must depend largely on itinerant labor attracted from 
regions farther east by high wages. Men temporarily out of work in the 
villages and cities, college students, and sons of the Corn Belt farmers 
who have completed the summer work on their own farms travel to 
the wheat fields when the grain is ripe. Nevertheless, there is often 
a serious shortage of labor, and the wheat farmer is rarely sure of getting 
all the men he needs. This has led to the invention of improved 
machinery such as gang plows, huge reapers, and twine binders. Thus 
the amount of human labor needed in raising one bushel of wheat has 
been reduced from three hours in 1830 to ten minutes today. In spite 
of this, the need for labor is still great, as may be judged from the fact 
that in 1921, when many men were idle in the East, the western farmers 
of the United States and Canada were clamoring for help. The United 
States Department of Labor carried fifty or sixty thousand men to the 
grain fields, but they were not nearly enough. 

To-day one-fifth of the wheat in the United States is raised on small 
farms of less than one hundred acres. On such farms the great machines 
are too expensive unless the farmers learn the lesson of the dairymen 
and cooperate in owning them. As the big one-crop farms give place 
to all-round, diversified farming, commercial fertilizers are introduced, 
crops are rotated, leguminous crops like clover are planted every few 
years and plowed under to provide nitrogen, and the number of stalks 
to each plant is increased by tillering or partly covering the young plants 
with soil. The Government cooperates with the farmers in fighting 
the Hessian fly, and in finding varieties of wheat adapted to all sorts 
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of climate and soil, as the Durum variety is adapted to semi-arid regions. 
In all these ways the wheat farmer is changing his methods so that not 
only is the yield of wheat per acre increasing, but wheat becomes merely 
the cash crop, while the farmer’s food supply comes from other crops. 

In backward countries where the one-crop system has become firmly 
established, it leads to many difficulties and much hardship. For 
instance, in southern Russia many famines, including those of 1891, 
1898, and 1921, have been due to deficient rains at critical periods and 
consequent failure of the wheat crop. If other crops could be raised, 
whose critical periods came at different times, the chances of famine 
would be much diminished and the prosperity and civilization of the 
affected regions would be raised. Unfortunately for such countries 
as Algeria, Turkey, and northern India, the rains come only at limited 
seasons, a fact which makes it hard to find many crops that will thrive 
and thus tends greatly to establish the one-crop system of agriculture. 

The Horticultural Community.— The Use of Vegetables and Fruit.— 
The use of fruit and vegetables, especially the latter, is steadily growing 
for both economic and physiologic reasons. The economic reason ap- 
plies especially to countries like China and Japan where the population 
is so dense that it is necessary to utilize the land to the fullest extent, but 
it also applies to the growing population of the manufacturing regions 
of the United States and Europe. As the population becomes denser 
and as the proportion who dwell in cities increases, the prices of grain 
and meat rise rapidly. The acreage actually farmed becomes too small 
to support the entire population unless more intensive methods are 
employed. Vegetables, as we have seen, are especially adapted to 
intensive cultivation because they yield a large amount of food per acre 
and grow so rapidly that two crops can often be raised in one season. 
Improvements in methods of canning, preserving, and drying, and 
better facilities for transportation and cold storage also help by making 
it possible to utilize vegetables more widely and at all seasons. 

The physiologic reason for using fruits and vegetables depends on 
the recent discovery that they contain substances called vitamines 
which are essential to health. The economic demand of poor people 
for vegetables because they are cheap and the physiologic demand of 
intelligent people for both fruits and vegetables at all seasons because 
they are healthful has greatly stimulated the growth of communities 
whose business is to furnish fruit and garden produce to city markets. 
Such farming is called market gardening when carried on close to the 
cities, and truck farming when carried on farther away and hence less 
intensively. Market gardeners, truck farmers, and fruit growers, as 
well as the people who raise flowers, are known ‘as horticulturists. 
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The Geographic and Economic Control of Horticulture.—Before 
the development of modern transportation, each region was content 
to eat those fruits and vegetables which the climate permitted. In 
the more progressive regions a few people had greenhouses and many 
gardeners used cold frames to start their early vegetables. To-day 
this is greatly changed, for transporation allows keen competition 
between widely separated areas. For example, in supplying the 
northern cities with the lettuce and spinach which now appear on many 
tables almost daily even in winter, truck farms all the way from Florida 
northward as well as those of California, compete with local market 
gardeners who raise their product under glass. Such competition leads 
the gardeners to specialize in what are called “ cash crops ” especially 
adapted to their particular regions. The crops that are specialties 
in a given community are determined largely by the following con- 
siderations. 

(1) Other things being equal, the producer near the market has a 
great advantage, not only because of lower freight and express charges 
but because his product is relatively fresh and his losses from decay 
and waste are relatively slight. Part of many a shipment to New York 
from the South is thrown away. (2) Soil is also a factor of some im- 
portance. A sandy loam is favorable because it warms quickly and 
facilitates early crops, and is also easily, cleanly, and cheaply worked. 
(3) The most important factor is climate, which determines not only 
the season at which crops can be raised but how many crops per year. 
The South Atlantic States and California have the advantage of a long 
growing season. They often harvest two crops for sale and raise a 
third for fertilizer. On the other hand, the warmer states, especially 
in the East, have more trouble than the cooler states with insect pests, 
their soil is more leached by the rain so that more fertilizers are needed, 
and their labor supply, being largely colored, is less energetic and in- 
telligent. 

The progressive truck farmer wishes his locality to possess three other 
advantages: namely, plenty of clear water for irrigation or for preparing 
vegetables for market, a good air drainage so that cold damp air will not 
settle over the crops in spring, and good roads so that trucks may 
quickly reach the shipping points. Horticulture also requires a dense 
population because it demands a great deal of cheap seasonal labor. 
The plowing and planting, the cultivating by horse or machine, and the 
heavier harvesting as well as the work of taking the vegetables to market 
or: peddling them from house to house generally require men, but the 
careful hand weeding, the picking of small fruits, peas, beans, and so 
forth, and many other little jobs need the work of hundreds of women, 


248 GREAT PRODUCTS AND TYPICAL COMMUNITIES 


girls, and children. The supply of labor must be not only cheap but ofa 
sort which may be recruited quickly for the short harvesting season, 
When fruits and vegetables are ripe, they must be picked immediately. 
In fact, some peach growers consider that there is exactly one day on 
which that fruit should be picked. It is almost impossible to find cheap 
labor which is willing to work for a short time unless there are industries 
near by which employ the men of the families, but not the women and 
children. For that reason the market gardeners, who form a ring 
around practically all great cities, are able to engage in much more 
intensive cultivation than are the truck farmers who are farther from 
the labor supply. It must be remembered that intensive cultivation, 
like that which is so dominant in China and Japan, requires an immense 
amount of hand labor, but yields a large return from a small area; 
extensive cultivation, on the contrary, employs a relatively small amount 
of human labor for it relies on horses or machines; it raises much per 
individual, but not so much as the intensive method per acre. The 
intensive method is essential when the population is dense, but it 
always means that somewhere in the vicinity there is a considerable 
body of relatively poor people who furnish a cheap labor supply. The 
extensive method implies a much higher general level of comfort al- 
though it does not usually imply the existence of the small group of 
rich people who are generally the accompaniment of the poor people 
with their cheap labor. (See Fig. 2.) 

Cooperation among Horticulturists.—The fact that horticulturists 
generally live in fairly compact communities makes cooperation rela- 
tively easy. In irrigated regions this is peculiarly the case, for the whole 
community depends on a common water supply, and each man’s rights 
must be carefully guarded so that he may get neither too much nor too 
little water. Among market gardeners and truck farmers, however, 
there is much less cooperation than among dairymen, but more than 
among wheat and cotton farmers. The fruit growers have made most 
progress in this respect. For instance, in California one cooperative 
society has 8000 members. Such societies arose largely because of the 
difficulty of shipping fruit long distances without great loss. The fruit 
raisers require low railroad rates, refrigerator cars, and fruit expresses. 
Their fruit needs to be cooled before shipping; their common enemy, 
the many fruit pests, has to be fought. So to-day the Western fruit 
growers’ associations are well-managed business enterprises directed by 
experts who conduct advertising campaigns, protect their brands of 
fruit by copyright, enforce careful grading and packing, care for the 
pre-cooling of the fruit and the icing of the cars en route, negotiate for 
lower freight rates, keep in telegraphic communication with the Eastern 
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markets so as to hold back or change the destination of shipments, 
and purchase tools and other supplies for their members at wholesale 
prices. 

Possibilities of Horticulture.—The possibilities of horticulture are 
enormous, and the people of the United States have much to learn in 
this respect from China. In the United States most of the land has been 
cultivated less than a hundred years, and many soils are already ex- 
hausted. The annual bill for commercial fertilizers amounts to 300 
million dollars. In China the soil has been cultivated thirty or forty 
times as long and is still highly fruitful, for the farmers have preserved 
the fertility of the soil even without importing fertilizers. In the 
United States the number of improved acres per person is about 5; in 
China less than 2. Here is an actual example of what a farmer in China 
can do by means of intensive horticulture. On an acre and two-thirds 
he supported ten people, one donkey and one pig. At the same rate 
one square mile of land would support 3840 people, 384 donkeys, and 
384 pigs. This represents a standard of living far lower than is desirable, 
but it illustrates how great are the unused possibilities of the land. The 
most desirable thing is that each acre of land should yield the largest 
possible return in proportion to the work and capital put into it. In 
China too much work goes into each acre; in America the opposite is 
probably the case. 

Diversified All-round Farming.— The Well-rounded Work: of Diversi- 
fied Farming.—The highest type of agriculture is a combination of all 
the other types. If farming is to be as scientific an industry as engineer- 
ing for example, which it surely must be in the future, the farmer must 
solve some very complex problems. He must determine what types 
of crops will be most profitable on the basis of (1) the climate, soil, and 
topography; (2) transportation facilities and distance to market; (3) 
type of produce most in demand; (4) relation of his business to that of 
his neighbors; (5) cost of his land, his supply of capital, and the cost 
of labor; (6) prevalence of harmful insects and other pests; and 
(7) the customs of the community. Where so many factors are in- 
volved it is clear that some will be favorable to one crop and some to 
another; and also that some may vary considerably from year to year. 
Hence, the farmer’s best solution of his problem is to distribute his 
capital so as to take advantage of the greatest number of desirable com- 
binations. Thus he becomes an all-round farmer interested in grain 
raising, truck farming, dairying, and meat raising. In this way he uses 
his labor supply economically since he chooses crops that can be planted 
and cared for at different periods during the growing season. By rais- 
ing animals, especially dairy cows and poultry, he provides as much 
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work as possible through the winter so that he can keep some of his 
farm hands through the year and can also have a cash income every 
month. Furthermore, by keeping animals he retains the fertility of his 
farm, for he restores to the soil most of what is taken out. Moreover, 
he saves much waste by feeding the animals the stubble, garbage, 
skimmed milk, and the fruit and vegetables which begin to rot even 
on the best-managed farms. (Compare Fig. 86.) 

As one rides through a region of such farms in Ohio, Illinois, or Iowa, 
for example, he sees that the best of them have substantial, comfortable, 
well-cared-for farm houses. Each house is flanked not only by a large 
barn for cattle, horses, and hay, but by a silo, some poultry houses, a 
hog barn, and several smaller buildings such as a tool house, garage, 
and woodshed. On one side of the buildings a good-sized orchard 
produces chiefly apples, but also other fruits. On another side there 
is a vegetable garden, while probably a pretty flower garden adorns 
the front. Not far away a pasture of perhaps an acre or two provides 
a place where the animals can be turned out. Farther away there are 
large fields of corn, wheat, barley, hay, and alfalfa, and smaller fields 
of potatoes, cabbages, sugar beets, and so forth. Some land is devoted 
to pasturage and perhaps to a woodlot. No one farm is likely to raise 
more than about half a dozen crops at any one time, and the exact 
combination varies from farm to farm and region to region. The 
point, however, is that the crops include grain, vegetables, fodder, 
and fruit. 

Geographical Limitation of Diversified Farming—Such all-round 
farms are limited to a relatively small part of the earth’s surface. They 
are found in large numbers only in the northern, and especially the north 
central part of the United States, where part of Illinois is an example; in 
southern Canada; in New Zealand and a small part of southeastern 
Australia; and in northwestern Europe where northern France is an 
excellent example. Elsewhere an occasional farmer has such a farm, 
but they are the exception. The reason why this highest type of farm- 
ing is much less widespread than either the one-crop type or horti- 
culture is that its requirements are much more exacting. In the first 
place it requires a fair supply of rain at all seasons or else irrigation. 
Otherwise the crops that can be grown are limited in variety, and dairy 
cattle are hard to keep in good condition. Second, it demands a fairly 
good development of transportation, for otherwise the farmer cannot 
market his milk, butter, and eggs, and his crops that need to be used 
soon after gathering. Again, diversified farming requires a greater 
knowledge than almost any other kind of farming, for the farmer must 
not only have a knowledge of crops and soils, but of animals. More- 
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over, it requires more energy and greater mental activity than most 
kinds of farming, for the successful all-round farmer must always 
be on the alert, and must be a good business man as well as an agri- 
culturist. 

Just so far as the farmer lacks these qualities he tends to degenerate 
toward the one-crop type. In fact many men who would say that they 
are practicing diversified farming are in reality only in a transition 
stage between that and the one-crop variety. To-day many market 
gardeners, fruit farmers, and dairymen are more highly trained and 
competent than the ordinary all-round farmer. They are often special- 
ists while he is a general worker. This, however, does not necessarily 
mean that the specialized type of farming is the best. It probably means 
that large combinations are needed in farming as in many other occupa- 
tions. The ideal farm should perhaps have a section devoted to dairying 
in charge of one specialist, a section devoted to truck farming in charge 
of another, and similar sections devoted to fruit, poultry, grain, or 
other products. The main point is that the most successful farming 
requires (1) that the fertility of the soil be preserved by raising animals 
and by every other possible means, and (2) that the risks be distributed 
so that there will be no danger of disaster because of the failure of one 
or two crops. Such farming requires specialists. It also requires that 
the men who run the different parts of the farm have a direct personal 
interest in its success. Therefore it requires specialization and coop- 
eration as well as conservation and diversification. 


EXERCISES AND PROBLEMS 


1. Choose a foreign country or region where one of the main types of the agri- 
culture of the temperate zone is well developed. Look this up in the encyclopedia 
and other reference books, and write an account of its agriculture along the lines 
indicated in this chapter. 

2. Study the agriculture of regions of the United States where one crop predom- 
inates over all others. The Census of 1920 contains a table (p. 717 in Vol. V) show- 
ing the per cent of the total value of crops represented by various individual crops. 
Make a list of all states where at least 40 per cent of the total value of all crops 
belongs to any one crop, beginning with corn. Group these states according to 
the main crop. On an outline map shade in separate colors the states where each 
of three main crops tends to be the chief reliance of the farmers. Explain the 
reasons for the distribution of these states. For each of the three groups tabulate 
the figures from the following tables: 10 D, I, K, and M; 19, all columns. 
Draw conclusions as to prosperity, tenancy, race of farmers, and abundance of 
animals where each of the three crops predominates. It may help if you obtain 
averages for each group, or if you use a few typical farming states, namely Iowa and 
Nebraska as corn states, Mississippi and Arkansas as cotton states, and Wyoming 
and Nevada as hay states. What difference does the number of animals make in 
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determining whether a state really practices one-crop farming in a harmful form? 
Describe the corn, cotton, and hay types of agriculture in relation to the types 
described in the text of this chapter and the last. 

3. The table in the Absiract of the Census referred to in Exercise 2 suggests that 
Pennsylvania perhaps comes as near as any state to having an ideal combination 
of crops. See if you can determine why. What other states have nearly as good 
a combination? In what respects are the following states less favored or more 
favored than Pennsylvania: Massachusetts, Illinois, South Dakota, North Carolina, 
Alabama, Oklahoma, Utah, Oregon, California, Florida, your own state? 

4. Compare the use of the arable land (Table 9) in regions with the following cli- 
mates: (4) eyclonic temperate with rain at all seasons (use Austria, Canada, France, 
Germany, Great Britain, New Zealand, and United States), (8) Mediterranean, with 
winter rain and summer drought (use Algeria, Australia, Chile, Italy, South Africa, 
Spain, and Tunis), and (C) tropical (use Costa Rica, Cuba, Dutch Kast Indies, 
Formosa, French Indo-China, India, and Porto Rico). Make a table showing the 
average for the countries of each climatic group according to each column of 
Table 9. Discuss the nature and causes of the differences in the averages. In 
which group does the apportionment of the arable land come nearest to the following: 
cereals, 50 per cent; hay and forage, 20; food plants and vegetables, 15; industrial 
plants such as cotton, flax, and hops, 10 (the remaining 5 per cent fallow land used 
as pasture)? Explain why this apportionment of the land is favorable or unfavor- 
able. Pick out countries where the apportionment is nearly as above. How do 
they rank in progressiveness? 


CHAPTER XVIII 
THE MAIN BUSINESS OF TROPICAL COUNTRIES 


Conditions that Control Tropical Agriculture.—In tropical countries 
the products of agriculture are overwhelmingly the main contribution 
to the world’s business, although lumber may soon be exported abun- 
dantly. Other forest products have some importance, but wild rubber, 
ivory, cabinet woods, medicinal barks, gums, etc., play a very small 
part compared with the sugar, coffee, tea, rubber, cacao, quinine, and 
fruit raised on plantations. Tropical agriculture, as we have seen, 
falls into three main types: (a) Primitive hoe culture, which con- 
tributes almost nothing to the general business of the world; (6) Ordi- 
nary tropical agriculture based largely on rice, but often on corn or 
millet. This resembles the one-crop agriculture of cooler regions 
but has far less effect in providing products for sale to other communities. 
(c) Plantation culture, which is of great and growing importance. 
Before discussing the last two types, let us consider the general geo- 
graphical factors which control not only the agriculture of the tropics, 
but the relation of the white man to warm climates. 

(1) Rapid Growth of Vegetation —One of the most notable features 
of tropical countries is the luxuriance of vegetation. For instance, in 
order to visit some of the wonderful Maya ruins a traveler wanted to 
traverse certain roads shown on the best maps of Yucatan. ‘ But 
there are no roads,” said the guide. ‘‘ They are on the map, but that 
was made five or ten years ago when the chicle gatherers were bringing 
out gum. No one can find them now. They have all grown up to 
forest.” 

In such regions ordinary bushes grow 6 feet a year, while types like 
the banana shoot up 15 or 20 feet. In the clearings the weeds seem 
almost to spring full grown from the ground. Certain grasses make 
a dense mat that chokes everything else and can be rooted out only 
at an almost prohibitive expense. Many tropical farmers have to 
clear new lands each year because of the grass and weeds. For example, 
in the Philippines about 48,000 square miles, or 40 per cent of the whole 
area, are covered with tough cogon grass 5 or 6 feet in height and with 
the tahalib grass of the moister parts which reaches a height of 9 or 10 
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feet. Such rapid growth has certain advantages as well as disadvan- 
tages. Sugar cane is fit for cutting in a year after planting; huge 
bunches of bananas are ripe, not much more than a year after the 
buds sprout from the root; rice yields 10 to 100 bushels per acre com- 
pared with 10 to 30 for wheat in the temperature zone; and two or 
three crops of millet can be grown each year. 

(2) Low Food Value of Tropical Products——The rapid growth of 
tropical products tends to give them a low food value. Rice, which is 
far the best of the common tropical foods, is less nutritious than any 
of the other important cereals except rye and millet, but millet is also 
largely a tropical product, often rivaling rice in importance. Although 

rice supplies nearly as 
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in oats 1.1, or almost ex- 
actly right (Fig. 97). The banana fills people’s stemaches but it 
does not supply strength, even though recent studies show that it fur- 
nishes vitamines. It would take about 10 pounds of bananas per day 
to yield the energy or heat needed by a man at hard labor, and 50 
pounds to yield the necessary proteid. The tropical vegetables are gen- 
erally coarse, stringy, and watery. The sweet potato, for example, con- 
tains proportionally only half as much protein as the common white 
potato, and the yam and cassava are still more starchy. The coarse, 
bulky, starchy, tropical diet causes many digestive disorders and other 
diseases. Beans and various kinds of pulse are indeed raised to supply 
protein, but not in sufficient quantities. Many tropical people have such 
a craving for meat that when they wish to honor a. stranger they give 
him so much meat that he craves vegetables and fruit. Another cause 
of ill health is the monotony of the tropical diet. If people have rice, 
they often eat rice and almost nothing else; if they have millet or 
cassava, they eat millet or cassava. Likewise, although some cultivated 
forage plants such as Para and Guinea grass and Sudan grass make 
good fodder, most of the plants eaten by animals, though often large 
and succulent, are relatively lacking in nutrition. 
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(3) Rapid Exhaustion of the Soil—We have already seen that the 
abundant rain and high temperature of tropical regions allow the soil 
to be rapidly weathered and leached. This intensifies the effect of 
the climate in causing tropical food products to be poor not only in 
nitrogenous proteids, but in potash and phosphates. A minor result of 
the rapid leaching of the soil is that in the moister regions it probably 
intensifies the effect of weeds, grasses, and toxic infections of the soil in 
preventing the primitive tropical people from raising more than one or 
two crops from a field without allowing it to rest several years. Thus 
in Yucatan among the Maya Indians and in northern Burma and Siam 
among the Shans, it is common to cultivate a field one or two years, 
then make a new clearing, burn the brush, and start a new field. Such 
practices prevent the accumulation of capital in the form of improve- 
ments on the land and permanent houses. 

(4) Scanty Supply and Poor Quality of Animals.—Most people think 
of tropical regions as the home of many animals. There live the 
dangerous carnivora such as the lion and tiger, and a host of herbivora 
such as the elephant, hippopotamus, gnu, and many antelopes. Never- 
theless, domestic animals, as we have already seen, are scarce and of 
poor quality. Not only are the more valuable types forced to live 
under conditions quite different from their optima, so that they cannot 
resist disease, but many of the forage plants are either tough and coarse 
or so succulent that they afford little nutrition. Even the best types 
of tropical forage plants, such as Para and Guinea grass and Sudan 
grass, are not equal to the best types of cooler regions. Moreover, 
innumerable insect pests annoy the animals terribly. Hence, the 
domestic animals are often too small and weak to be of great use as 
draft animals, and are too few in number to furnish the protein needed 
by people whose diet is otherwise so starchy. 

(5) Difficulties of Tropical Transportation—In most tropical 
countries transportation is very backward. Heavy rains, superabun- 
dant vegetation, weakness among the animals, and lack of vigor and 
inventiveness among the people make it difficult to build and maintain 
roads, or to lay up the capital which is essential if the means of trans- 
portation are to be permanently effective. For example, on the Madras 
Railroad in India, 40 per cent of the ties have to be renewed each year; 
on the Tehuantepec Railway, work had to be suspended because of the 
loss of workers through disease; and during the building of the Indian 
railway from the Portuguese port of Goa to the main British system, 
63,000 patients were treated. Because of such conditions tropical 
countries contain scarcely a mile of macadam road, tram line, or rail- 
way which has not been either built with capital and machinery from 
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outside the tropics or superintended and equipped by people from 
cooler countries. 

(6) Human THealih and Character—Probably the greatest of all 
handicaps in tropical regions is poor health and physical inertia, as 
explained in previous chapters. This works through poor diet, parasitic 
diseases, poor sanitation, and unhygienic practices, and also through the 
direct effect of the climate. It apparently applies to tropical races as 
well as white men, although the data on this point are still scarce. 
Nevertheless, certain tests made in the United States suggest that the 
optimum mean temperature for Negroes is 68° or only 4° higher than 
for white men. 

This means that practically all tropical people live permanently in a 
temperature higher than their optimum. This is much worse than living 
where the temperature is permanently too low, for in cold places people 
can create the right temperature by means of houses, fires, clothes, and 
exercise; whereas no one has yet found any practical means of overcom- 
ing the heat. The fact that mental activity is probably most stimulated 
where the outdoor temperature averages about 40° I’. makes the tropical 
heat still more harmful. When the depressing effect of constant monot- 
ony and too much moisture is added to all this, it is not surprising that 
although tropical people sometimes work long and laboriously, they 
almost never show the zest and energy characteristic of northerners, and 
rarely do any deep thinking. With the exception of Mohammed, no 
great man of the first rank is known to have been born and brought up 
within 25° of the equator. Even Gautama, the founder of Buddhism, 
grew up in latitude 27° N. at the foot of the Himalayas. 

All this does not mean that the white man cannot successfully carry 
on business and maintain high standards in tropical countries. The 
men who maintain such standards through a long life in tropical countries 
are generally those who pay special attention to keeping themselves 
“fit.” Many keep fit by carefully regulating their diet, by refraining 
from alcoholic liquors, by having work which interests them and keeps 
them absorbed, and especially by systematic exercise. Among the 
native people the same rule holds true. Among those Filipinos who 
are partly of European descent, many are being built up physically 
by the athletics which Americans have introduced. There is probably 
more need of judicious and systematic exercise ‘in tropical countries 
than in those where the climate is more bracing. 

Such conditions mean that every wise business enterprise in tropical 
countries must do at least four things: (1) it must spend money freely 
on the health of its employees; (2) it must give frequent and long 
vacations so that the employees and their families may go home before 
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they show signs of weakening; (3) it must promote exercise and all 
forms of wholesome recreation, especially out-of-doors; and (4) every 
possible effort must be made to maintain high social standards, and 
the white men must have their own community as separate as pos- 
sible from the people of the country. Even if men must travel about 
among the natives they should regularly spend long week-ends in a 
community of northerners. To some people such precautions seem 
unnecessary and almost unbusinesslike, but the most successful cor- 
porations such as the United Fruit Company are the ones that practice 
them most fully. They pay in the long run, for the riches of tropical 
lands are enormous, and the thing that is most needed there is wise 
efficient. energetic, sympathetic, and reliable men to manage the native 
labor. 

White Labor in Warm Countries—What is true of white men in 
the higher positions is far more true of those engaged in manual labor. 
But the expense of the precautions needed to enable white men to 
thrive in debilitating climates, especially if their families are to be kept 
in health and vigor, is so great that few lines of business can afford 
to keep many white laborers in the tropics. Perhaps some day this 
will be possible, for in Porto Rico, Cuba, Hawaii, and especially northern 
Australia, white labor seems to be fairly successful. But compared 
with other tropical regions all these are unusually favored in both 
climate and government. 

The Improvement of Tropical Labor.—It appears from all this that 
if the white man is to develop the wealth of tropical countries, one of 
his first tasks is to take care of the tropical people. Nothing so handi- 
caps and exasperates the tropical planter as the slowness, inefficiency, 
stupidity, and especially the unreliability of many tropical laborers 
who work to-day and are idle to-morrow according to their feelings. 
The foundation of this trouble is partly race, but much of it is health, 
while lack of training and the absence of strong incentives to work are 
also important. If white men are to realize the vast possibilities of 
tropical countries, one of the first steps is to eradicate the worst tropical 
diseases. Yellow fever has already almost disappeared, but its ravages 
were unimportant compared with those of the hookworm disease and 
malaria. With the eradication of disease must go a change in diet 
so that the tropical laborer will have enough food at all times and a 
sufficient variety to insure a fair balance of proteids, fats, and carbo- 
hydrates, and an ample supply of vitamines. That it is possible to 
eradicate disease and improve the diet is proved by the experience of the 
United States at Panama and by plantations run by the British and 
Dutch in the Malay Peninsula and Java. It is not enough, however, 
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to help the men who are now actually at work. They have often 
acquired a degree of inertia and incapacity which they can never 
overcome. What is needed is to see that the mothers and children 
are well fed and kept from disease. If a new generation can grow up 
with relatively strong bodies and with minds that are not benumbed 
by poor food, malaria, hookworm, and other diseases, they will be better 
able to profit by the training which many philanthropic people are offer- 
ing them. Such training needs to be not merely intellectual, but also 
moral and physical, and should include hygiene and athletics. Healthy 
tropical children with such a training will presumably grow up not 
only with better capacities and higher ideals than their parents, 
but with new desires for the many conveniences and luxuries which 
serve as incentives to keep the people of more energetic lands hard 
at work. 

Rice Growers; the Highest Native Tropical Community.—Having 
seen the conditions of agriculture, health, and labor in tropical countries, 
let us examine the highest type of agricultural community evolved 
by tropical people unaided by others. The people of such communities 
raise rice, and are what might be called intensive one-crop horticul- 
turists. They have risen higher than any other type of tropical com- 
munities partly because rice is one of the best tropical foods, partly 
because its cultivation requires more care than that of most tropical 
crops, and partly because rice users live in compact, permanent com- 
munities where the opportunities for progress are especially great. In 
a typical rice-raising community such as Java, most of the people live 
in huts made of poles and covered with high roofs thatched with palm 
leaves or some similar growth. The houses are usually quite close 
together; there are abundant trees wherever they have not been cut 
off; and the roads are usually rough cart paths. As a rule the rice 
fields are terraced. The necessity of terracing the fields, in such a way 
that water may flow over the rice very gently and pass from level to 
level, calls for an immense amount of patient labor in fashioning and 
repairing banks of mud and in arranging canals. The care required in 
cultivating the land, manuring it, plowing it with bullocks, raising 
water to the proper level to flood the fields, transplanting the rice when 
it is partly grown, drawing off the water at the right time to permit the 
crop to ripen well, and carefully harvesting, threshing, and preserving 
the grain has greatly aided the development of a rather high degree of 
industry and skill similar to that found among market gardeners. 
Though the rice raisers of China and India work slowly, they make 
much better laborers than almost any other tropical people. 

The intensity of the cultivation employed in growing rice may be 
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judged from a table showing an estimate of the work needed to raise 
an acre of rice in the sub-Himalayan district of India. 


Four plowings, requiring the work of one man and a pair of 
bullocks for 12 days at 3 cents per day.....................$0.36 
(The fact that a man and his two bullocks require three days 
to plow an acre illustrates how slowly the tropical people work 
and how inefficient are their animals and the little wooden 
plows often not even tipped with iron.) 


ileyniuietrayig, 2h ieaveinl TOE OINONGEANAS ¢ Gln ao Seok Sad ab owadias ad auoun 0.08 
SURDOUNGSTOL SCCM Maireter tena SRO RT ee eee ates 0.32 
One plowing and harrowing after seeding, 3 teams, one day..... 0.09 
Onekweedine m2 Oawomen mone dayanma tee nies ieee mientras 0.40 
iNepamne levees el Gimen one ayeenere aye cee ade aac 0.32 
Rea pin onl Om Om ension Cid aver dias eis anette cick 0.32 
Carrying to threshing floor, one man and a pair of bullocks, one 
AT CONe= UO tPC ay Semenemeaten ches et neers ene eee 0.04 
Threshing, one day’s work of 4 men at 2 cents and 10 bullocks at 
ONECMCELLU MPa Peer te eecee vis apie wlemeans wae uaenere ageye: ove TREES 0.18 
Cleaning and winnowing, 3 men, one day.................... 0.06 
TRG OL US, CIES) LEMaVGl exe LORS. Gon Sunoco den dbooho eae naoenasn 0.96 
Other expen seSnme nek erie cova oe acre cue nomiencsntiag 2 etor ss 0.12 
ABO EAINEXPCNSES 4A n Nine, Hane eo Attn Mes ne Seats Bin eee DO F20 
Total yield, about 1000 pounds (22 bushels) of unhusked rice or 
SENG KON “yOlMElN, COLONES cee a Gg 6 do eteo Gee Gms oe oom ae aca 3.85 
Total number of days of work by men or women.......... 193 
Total number of days of work by a pair of bullocks....... 44 


The most significant thing about this table is the great number of 
people who work on a single acre of land—a result in part of the density 
of population—and the number of days of work needed to produce a 
relatively small amount of food. If these people worked 10 hours a day, 
and they probably work more, each bushel of rice would require about 36 
hours of work, or 12 times as much as was needed to produce a bushel 
of wheat in the United States previous to the invention of modern 
machinery, and about 200 times as much as is now needed. Obviously 
people who produce so little in proportion to their time cannot have a 
large surplus, and cannot demand much from the outside world. Hence, 
the rice raisers’ part in the world’s business is very slight. 

The prices in the rice table apply to the time before the Great War. 
Even if doubled or even trebled to meet more modern conditions, they 
seem so ridiculously low that one wonders how the rice growers can live. 
Reckoned in purchasing power, which is the best way to reckon wages, 
the Indian farmer receives less than one-sixth of a bushel of rice per 
day for his own work or that of his wife, and half as much for the capital 
represented by each bullock. The real pay of the American farm 
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laborer, that is, its purchasing power, is perhaps twelve times as great 
as that of the rice farmer. In other words, because of his greater racial 
capacity, better climate, and other advantages belonging to his geo- 
graphical location, the American farm laborer is approximately twelve 
times as productive as the tropical rice farmer. The need of the 
farmers for food for themselves and their families is almost the same, 
but the rice farmer can scarcely satisfy his need, while the American has 
enough surplus so that he can afford to exchange it for a great variety 
of foods brought from widely separated places. The American adds to 
the world’s business by spending much money on clothing, rent, fuel, 
and simple luxuries. The rice farmer and his family make most of their 
own clothing and house, gather the few sticks that they need for fuel, 
and contribute only the most meager surplus to the world’s commerce, 
or even to the trade of their own community. 

Plantations: The New Type of Tropical Community.—The most 
essential features of tropical plantations are as follows: (1) they are 
almost invariably owned and managed by men from the more stimulating 
climates, chiefly Europeans, North Americans, and men of Spanish 
descent, but sometimes Chinese or Japanese; (2) they usually raise 
products whose main use is not to supply food locally, and which are con- 
sumed far from where they are produced; (3) they are subject to the dif- 
ficulties of the one-crop type of agriculture; (4) they are often highly 
profitable and are perhaps increasing more rapidly than any other type of 
agricultural community. The chief products raised on plantations 
are as follows: (A) Spices and Condiments: vanilla, pepper, cloves, 
nutmegs and mace, ginger, allspice or pimento, cinnamon and eassia, 
cardamom; (8) Fruits: banana, pineapple, avocado or meaner pear; 
(C) Drinks: coffee, tea, cocoa; (D) Other Foodstuffs: sugar, palm oil, 
copra, and cocoanut oil; (#) Drugs and Sedatives: quinine coca, to- 
bacco; (Ff) Fibers: cotton, sisal, Manila hemp; (@) Other Raw Materi- 
als: rubber. Other minor products might also be mentioned, for the 
number and abundance of plantation products is increasing rapidly. 
Sugar and to a less extent bananas are the only two products which form 
really important articles of food, and as these contain little or no protein, 
an attempt to live on them would quickly produce ill health. The other 
foodstuffs, spices, fruits, and drinks could all be dispensed with without 
seriously impairing the value of the ordinary diet of any part of the 
world. In the same way tobacco fills no important need and is entirely 
a luxury. ‘Thus, in addition to sugar and bananas, the only plantation 
products that are really essential are the three fibers, quinine as a 
remedy for malaria, and rubber. 

Difficulties of the Planter Who Tries to Ralee Food.—In view of 
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the world’s need of more food, it seems strange that tropical countries 
with all their possibilities have not been more fully utilized. The experl- 
ence of an American who tried to raise corn in Mexico illustrates the 
difficulties of tropical farming. This man knew that in Mexico the 
farmers cling to primitive methods so persistently that “not even 
a modern hacienda (owned by a man of Spanish blood) can be any more 
up-to-date than its peons will allow.” If left to their own crude 
methods, the peons plant corn in holes made with a pointed stick or 
in soil turned up by a plow which, though it scratches the earth only 
to the depth of a finger, is as large as the underfed cattle can draw. 
The native hoe weighs between three and five pounds, and harvesting 
and threshing are done by methods described in the Bible. The Ameri- 
can wondered, as others have done, why he could not purchase a farm 
in Mexico, use scientific methods, and harvest a fortune, since the 
natives with crude implements and little skill can extract a living 
from the soil. Accordingly he imported American machinery and was 
delighted to find that his corn gave promise of yielding in proportion 
to the excellence of his methods. But he soon discovered how exceed- 
ingly discouraging is the gauntlet of handicaps one must run who 
attempts to raise food in tropical Mexico. Although the Mexican soil 
and weather gave him a luxuriant growth of corn, it also gave an ant 
to eat the germs from some of the seeds before they had sprouted, a 
eutworm and blackbird to attack the seedlings, an army worm to 
ravage the plants when knee-high, another bird and worm to attack 
the maturing ears, parrots, parrakeets, and raccoons to devour the 
ripened ears, and a black weevil to develop in the kernels after they 
are shelled. Moreover, there is always the danger that the rainy 
season may begin before the crop is harvested. He also discovered that 
war on weeds and bushes rather than on men is the chief reason why 
the Latin-American farmers are constantly armed with their sharp, 
long-bladed machetes. Sugar planters have indeed overcome many of 
these difficulties, and if the economic need should arise, they might be 
overcome for corn also. 

All this illustrates the important fact that throughout all but the 
drier and more elevated parts of the warmer zone the raising of food 
crops has thus far rarely been successful except in the haphazard way of 
the primitive tropical farmer or in the highly intensive way of the rice 
farmer. ‘Tropical countries’ still await a system of agriculture which 
shall afford a large yield per acre with a small amount of labor. When 
that system is perfected the plantations may be expected to raise food 
as well as luxuries, and to be self-supporting instead of relying in part, 
as they now do, on cooler climates. 


262 GREAT PRODUCTS AND TYPICAL COMMUNITIES 


The Sugar Plantations of Cuba.—The sugar plantations of Cuba 
illustrate the profitable nature of plantation agriculture. According 
to the official estimates of the Cuban Government, a capital of about 
$10,000 is needed in order to start a sugar plantation of 100 acres. 
Aside from the land and buildings, the necessary equipment consists 
of oxen, a traction plow, and several carts each large enough to require 
6 or 8 yoke of oxen. The ground must be cleared, plowed, planted 
with cane cuttings, and cultivated at least once, but thereafter the 
canes often choke the weeds. After a year or more the laborers strip 
off leaves, cut off the tops, and load the canes ‘on wagons, while the 
leaves and tops are left as a mulch. In Australia, the expensiveness 
of white labor in the cane fields leads commonly to the practice of 
burning off the dry leaves instead of stripping them—a method which 
injures the sugar. The canes are crushed and the juice is reduced to 
sugar in a large mill equipped with modern machinery. Returns of 
50 to 100 per cent on the capital invested are sometimes made, but the 
crop varies greatly and so does the price of sugar. 

The laborers who work on the sugar plantations rarely raise more 
than a small fraction of their own food, nor do other farmers in Cuba 
raise a surplus sufficient to feed them. Hence, Cuba’s large imports of 
food. Because Cuba is so dependent on imports, she is vitally interested 
in the success of the Newfoundland fisheries, the troubles of the Mexican 
and Texan oil fields whence comes fuel for the tractors, and the strikes 
of the Pittsburgh district whence comes heavy machinery for the 
sugar mills and rails for the tramways. Even the variations in American 
politics may have an immediate bearing on every Cuban sugar grower 
because of possible changes in the tariff. The importance which the 
sugar plantations assume in the trade of the United States is illustrated 
by the fact that a fourth of all the American motor trucks and pleasure 
ears which this country sells to Latin America go to the one small 
country of Cuba. In proportion to its population, that country spends 
more than any other in the American market. The sugar crop alone 
yielded $107 per capita in 1920-1921. 

Sisal and Rubber Plantations.—Other types of plantations are lilce- 
wise important in the world’s business. In Yucatan a peculiar fitness 
of soil and climate for the henequen plant, a sort of agave resembling 
the century plant, helps to make that region one of the most prosperous 
parts of Mexico. The strength and value of the sisal fiber contained 
in the henequen leaf cause a steady demand for it in the industrial 
centers and shipyards of the civilized world and especially in the 
American harvest fields. It is distasteful to crickets and grass- 
hoppers, and hence the bundles of grain tied with sisal are cut by these 


THE MAIN BUSINESS OF TROPICAL COUNTRIES 263 


pests much less often than are the sheaves tied with cord made of 
cotton. The large demand for sisal has not only created many Spanish 
millionaires in Merida, the capital city, but causes Yucatan to stand 
next to the Tampico oil region as a part of Mexico in which Americans 
are much interested. 

In the same way, the demand for rubber and the suitability of soil 
and climate for the rubber plant on islands like Sumatra have caused 
millions of dollars of American and British money to be invested in 
the groves of rubber trees cultivated on these islands. There, more 
than in most plantations, the foreign owners have taken great pains 
to improve the conditions of health by draining marshy places, putting 
some of the brooks under ground, and providing medical attendance, 
hospital care, and above all complete isolation from mosquitoes for the 
sufferers from malaria. Such activities pay, and are making the plan- 
tation owners realize that the system of virtual peonage which prevails 
on many old-fashioned plantations, as in Mexico where the Yaqui 
Indians were treated almost as slaves, is a financial as well as a moral 
mistake. This growing realization of the importance of health and 
efficiency is one of the most hopeful signs within the tropics. 

To-day the plantations are chiefly found on seacoasts, especially 
on the islands of the East and West Indies. The coasts are not only 
the regions where level plains are most easily accessible, but where the 
conditions of health are best, aside from the highlands. Little by little 
the plantations tend to move inward. Thus tropical countries are 
being invaded by influences which gradually tend to promote health, 
increase the capacity of the people, make them more capable of receiving 
education and training, and raise their standards of living. 


EXERCISES AND PROBLEMS 


1. Study the distribution of rice culture. On a map of the world shade the rice- 
producing countries (Table 11) in three grades according to the production per 
inhabitant (Table 12): (1) Under 10 pounds per person (10,000 pounds per 1000 
persons), (2) 10 to 100 pounds per person, and (3) over 100 pounds. What geo- 
graphical or other conditions pertain in common to all the countries in any one of 
these three grades? On another map shade the rice-producing countries in three 
grades according to their production per acre (Table 12): (1) Under 1000 pounds 
per acre, (2) 1000 to 1500, and (3) over 1500. What conditions pertain in common 
to all the countries in each grade? Explain the main differences between your two 
maps, paying special attention to the effect of climate versus stage of progress. 

2. Study sugar culture (Tables 11 and 12) in the same way as rice culture. 
Explain why certain countries have so marked a preponderance in this product. 
On the basis of latitude and of your general knowledge, draw a line separating cane 
sugar from beet sugar. The Geography of the World’s Agriculture will help you in 
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this. Write an account of the geographical contrast between the regions most favor- 
able to each of the types. 

3. Let several students work together to compare various countries as to their 
importance and progress in tropical agriculture. From Table 12 make a table of all 
the countries which annually produce over 20,000 pounds of rice and 5 tons of cane 
sugar per 10,000 people. Add all the information available in Tables 11, 12, 15, 
and 16, and also Tables 1 and 9. Discuss the indications of your table as to the 
relative productivity and progress of the regions where tropical agriculture is best 
developed. 

4. The Effect of Vegetation on Tropical People-—Prepare a generalized map of 
the density of vegetation within the tropics (see Philip’s Comparative Wall Atlases) 
and a map of density of population (Table 1). Under what conditions of vegetation 
are the tropical countries most densely populated? What tropical industries are 
best suited to each type of tropical vegetation? Locate on the map the large tropical 
cities (Table 4). What conditions have a special effect on the growth of cities in 
the topics? 

5. Obtain all the information possible from the tables in this book and elsewhere 
relative to the Belgian Congo. Prepare a statement showing the effect of geograph- 
ical conditions in that country. 


CHAPTER XIX 
FORESTS AND THE LUMBER INDUSTRY 


The Distribution of Forests.—Among the world’s raw materials, 
wood ranks with iron as one of the most essential. The general dis- 
tribution of the forests from which this important material may be 
secured is shown in Fig. 98. A great northern area is separated from a 
great tropical area by vast tracts where forests are scarce either because 
the population is dense as in central Europe, China, and the plains of 
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Fra. 98.—World Map of Forests. 


India, or because the climate is unfavorable as in the Mediterranean 
lands, the southwestern United States, and the great deserts of North 
Africa and central Asia. The division of the world’s 73 billion acres 
of forest area among the continents is shown in Fig. 99. Although 
Asia has the largest forest area, about 2100 million acres, its enormous 
deserts in some parts and the density of population elsewhere cause 
it to have only about 22 per cent of its area in forests, as appears in 
B of Fig. 100, while North America has 27, Europe 31, and South 
America 44. On the other hand, Australia and Africa have such huge 
265 
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deserts that their forest areas comprise respectively only 15 and 11 per 
cent of their total area. A more important consideration, so far as 
industry and commerce are concerned, is seen in Fig. 100, which 
shows that Australia has about 35 acres of forest per inhabitant, South 
America 32, North America 10, and Africa less than 6, while Asia has 
only 2.4 and Europe 1.7. 

The area of forests in individual countries is illustrated in Fig. 101. 
Russia and Siberia stand first, as is generally the case where questions 
of mere area are concerned. The British Empire comes second, for 
although 95 per cent of the original forest has been removed in Great 
Britain itself, Canada has nearly 600 million acres of forest (see Table 22 
in Appendix), British Africa 350, Australia 90, and even populous 
India 40. Brazil, with approximately a billion acres of forest, con- 
siderably outranks the United States with 550 million acres at home, 
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95 million in Alaska, and 38 million in the Philippines. Originally, 
however, the two were nearly equal, for Brazil has as yet removed only 
a small percentage of its forests, while the United States has per- 
menently cleared about 40 per cent. These four political units— 
Russian, British, Brazilian, and American—possess nearly two-thirds 
of the world’s forests. The remaining third is divided among about 
fifty countries. The most progressive countries control the world’s 
forests much as they control its minerals, manufacturing, and com- 
merce. Great Britain, France, Belgium, and the Netherlands have 
within their own borders only 0.4 of 1 per cent of the world’s forests, 
but they control more than 30 per cent in their colonies and depen- 
dencies. 

The Three Great Types of Forests.—The forests of the world fall 
into three main classes: (i) coniferous softwoods, (2) temperate hard- 
woods, and (3) tropical hardwoods. The softwoods consist mainly of 
pines, firs, spruces, larches, eypresses, and junipers. Some of the more 
important temperate hardwoods are oak, birch, beech, maple, ash, 
walnut, and sycamore. The tropical hardwoods include a great variety 
of species, many of which are more or less inaccurately called by such 
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names as teak, mahogany, ebony, rosewood, and dyewood. The dis- 
tribution of the two types of hardwoods is quite distinct, being mainly 
determined by climate. The conifers as a rule occupy regions of lower 
temperature than the temperate hardwoods; but in large areas, especi- 
ally in the regions where civilization is now highest, the two are con- 
siderably mixed, as in the northeastern United States. When the 
mixed virgin forest in such a region is cut, hardwoods regularly pre- 
dominate in the newer growth. The general distribution of the three 
types in the various continents may be judged from Fig. 98 and also 
from the following table, which gives the area of each type in millions 
of acres: 
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Europe has mainly conifers with some temperate hardwoods; Asia has 
approximately the same acreage of all three; Africa and Australia have 
little except tropical hardwoods; North America has all three kinds, 
but chiefly conifers; South America likewise has all three, but with an 
overwhelming predominance of tropical hardwoods. The different uses 
and different rates of growth of the three types of wood cause their 
distribution in individual countries to be extremely important (see 
Table 23). 

For most purposes mankind prefers softwood. The coniters can be 
felled, trimmed, sawed, and worked so much more easily than either 
the temperate or tropical hardwoods, that they are the first choice for 
an overwhelming majority of uses. About 95 per cent of the coniferous 
forests are located between latitudes 30° and 60° N. and hence in 
the regions where human progress is most active. It is not surprising, 
then, that they have been exploited on an enormous scale. One-half 
of all the world’s wood and three-fourths of all the saw timber, or logs 
that are fit for the sawmill, is to-day cut from coniferous forests. The 
temperate hardwoods are cut to a much smaller extent. In the United 
States, for example, the cut of softwoods since 1921 has averaged 
about five times as great as that of hardwoods. In the world as a 
whole, the temperate hardwoods may furnish 40 per cent of the total 
cut, for Europe uses much hardwood for fuel, but they probably do not 
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supply much more than 20 per cent of the saw timber. The tropical 
hardwoods are only beginning to be used. At present they supply 
perhaps 9 per cent of the total that is cut for all purposes, and 3 per cent 
of the saw timber. In Fig. 102 note the relative insignificance of the cut 
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Fra. 101.—Area of Forests in Chief Countries. 


of timber in countries producing tropica: hardwoods. Note also how 
enormously the United States is over-cutting its timber in proportion 
to its resources as shown in Fig. 101. 

The Optimum for Conifers——Each species of tree has its own 
optimum of climate, soil, and relief. Nevertheless, it is possible to 
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define certain conditions under which each of the three great groups 
of trees makes the most rapid growth. The conifers are most wide- 
spread in cold, snowy regions like Siberia and Canada. The largest 
and most rapidly growing species, however, are found in lower latitudes 
where the altitude or the position in respect to the ocean gives them 
cool, moist summers and snowy winters. The slopes of the Himalayas 
at altitudes of 5000 to 7000 feet around Kashmir, certain remote moun- 
tains in the far west of China near the Tibetan border, the Andean 
slopes of southern Chile, and the ocean-girt mountains of southern 
New Zealand illustrate the type. The most familiar example is the 
western parts cf the states of Oregon and Washington. There grow 
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the Oregon pine, or Douglas fir as it really is, which to-day rivals the 
southern pine as a wood available in large quantities for general pur- 
poses, and the Washington spruce, the best kind of wood for airplanes, 
where lightness, strength, and freedom from knots must be combined. 
Not far away in similar climates grow the great redwoods of the Cali- 
fornia coast; and at higher levels the giant sequoias, 300 feet high 
and 20 or even 30 feet in diameter at the base, and often 2000 or even 
3000 years old. In general, the regions where soft conifers grow most 
rapidly and hence yield most per acre have a summer temperature 
averaging not over 60° F. and a winter temperature varying from 
about 15° to 32°. In summer they are so moist as well as cool that 
they are not good for the majority of crops. In winter the main requisite 
appears to be that they be either so cold that snow lies on the ground 
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many months or else so rainy that the ground is soaked with water 
practically all the time. 

The Optimum for Hardwoods.—The temperate hardwoods— 
deciduous trees, which drop their broad, flat leaves each year—find 
their optimum in such places as the deep-soiled, well-watered lowlands 
of the southeastern quarter of the United States. Much of this area, 
however, has been cleared for agriculture and now the large deciduous 
forests lie chiefly among mountains. Almost nowhere do great oaks, 
beeches, maples, chestnuts, tulip trees, ashes, and other such trees 
make a finer growth than in North Carolina at the eastern base of the 
southern Appalachians. There the trunks of the trees often rise 
straight up 50 or 75 feet before branching, and sometimes continue 
another 50 above that. In summer the climate is warmer and rainier 
than that of the Oregon region most favorable to the conifers. That is 
the chief reason why deciduous trees rather than conifers prevail. 
Here, as in Oregon, the presence of the mountains, causing abundant 
rain, helps in producing excellent stands of timber. 

A still better region for the broad-leaved trees is that where the 
optimum for the tropical hardwoods is found. The ideal combination 
appears to be temperatures above 70° at all seasons, but not often 
above 90°, abundant rain at all seasons, plenty of sun, deep soil, and 
good drainage. Such conditions prevail, for example, at the eastern 
base of the Andes in the Amazon basin. At what would otherwise be a 
dry season, the great height of the Andes forces the easterly trade 
winds to begin to rise far out on the plain, and thus helps to produce 
abundant moisture where the soil is deep and the temperature high. 
Another important feature is that in such tropical regions, even in the 
rainiest seasons, the clouds generally clear away at night, and there is 
bright sunshine during the morning. Not till the plants have had a 
good amount of sunshine do the clouds gather for the afternoon showers. 
As yet the demand for lumber is not strong enough to cause the hard- 
woods of the moist tropical regions to be cut extensively even in the 
plains, but as time goes on the lower parts of the moist, rugged tropical 
regions will presumably rank among the world’s greatest timber regions. 
Students of forestry have found that a given area near the eastern 
foot of the Andes in Brazil, where the drainage is good, where showers 
are frequent, and where the sun shines warmly, produces two to six 
times as much wood each year as the best deciduous areas in the 
Appalachians. 

The Growing Demand for Wood.—Each advance in material civiliza- 
tion seems to create a greater demand for wood (Fig. 102). Coal, to 
be sure, has now been substituted for wood as fuel by hundreds of 
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millions of people, and iron, brick, concrete, and stucco often take its 
place as structural materials. In carriages, railway cars, ships, and 
other means of transportation, a similar curtailment has occurred. 
Nevertheless, not only the total demand but the demand per capita 
keeps on increasing. This is partly due to the great number of new 
uses for wood. To take a single example, here is the per capita con- 
sumption of pulp wood cut from the trees of the forest and used in the 
United States: 
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At this rate the half century from 1879 to 1929 will witness more 
than a tenfold increase in the use of paper and a corresponding increase 
from a consumption of about 700,000 to 7,000,000 cords of pulp wood 
per year. 

The consumption of wood varies enormously. In Egypt, practically 
no wood is available, but almost none is needed for heating purposes 
or industries, only a little is required for cooking, and the consumption 
is estimated as only 2 cubic feet per capita each year. In cooler 
and more advanced countries like England and the Netherlands, where 
the supply of wood has for centuries been insufficient, the widespread 
use of coal for fuel, and of brick and tile for buildings, keeps consumption 
below 20 cubic feet per year. In the United States, on the contrary, 
although the per capita consumption of coal is larger than almost 
anywhere else, the abundance of wood, the demand for it in manu- 
facturing and in the construction of new buildings, and its widespread 
use as fuel among farmers raise the consumption to about 230 cubic 
feet. In Finland, where the supply is more accessible than in the 
United States and also more abundant in proportion to the population, 
and where the very severe winters and the scarcity of coal lead to a 
large demand for wood as fuel, the annual consumption attains the 
extreme figure of about 300 cubic feet per capita. 

The Future Supply of Timber.—The alarming feature of all this is 
that in many parts of the world the consumption decidedly exceeds 
the growth. For example, in the United States it is estimated that the 
amount cut each year is nearly six times as great as the growth during 
the same period. Similar conditions prevail in other northern countries. 
On the other hand, in the tropical parts of South America, Africa, south- 
eastern Asia and the East Indies, the forests grow with great rapidity, 
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while almost no timber is cut. This is natural, for the climate not only 
stimulates growth and makes firewood almost unnecessary, but also 
retards civilization and thus restricts the use of fuel in transportation 
and manufacturing. 

Although Fig. 98 shows the general distribution of forests throughout 
the world, it does not show the amount of timber available. In large 
parts, although by no means in all, of northern Canada, Alaska, northern 
Russia and Siberia, the timber is merely a small growth fit for little 
except pulp wood. It grows so slowly that after an area has been cut 
over, new trees do not attain even the small size needed for pulp wood 
in much less than half a century. In the tropical regions, on the other 
hand, the trees often grow to a height of 100 feet or more in less time 
than it takes for the northern trees to attain a height of 20 or 30. Ob- 
viously then, the heavily shaded areas in Fig. 98 differ greatly in value 
as future sources of timber. 

Where will the future timber supply of the world come from? With 
the growth of population, the area of forests has greatly diminished and 
will doubtless continue to diminish, although that diminution will 
presumably be slow in well-settled countries. Elsewhere, however, it 
is likely to be rapid. Even now in Australia one can see thousands of 
acres where the trees, after being girdled by cutting the bark near the 
base, are left standing to rot in order to clear the land for pasturage. 
Nevertheless, there are still 4.4 acres of forest for each person in the 
world. Such an area is capable of producing many times the present 
consumption of wood, which amounts to about 32 cubic feet per capita 
each year. This is approximately 7} cubic feet per acre of forest, but 
the average growth in well-managed coniferous forests amounts to 
60 or 80 cubic feet. In Finland, for example, the average for poorly 
managed as well as carefully managed forests is 33, in France 38, in 
Germany 50, in Lower Austria 51, and in Belgium 57. In tropical 
countries this figure is capable of being increased several-fold, although 
nothing of the kind has yet been done. Thus the prospects for an 
ainple supply of lumber in the future are good. 

For the present the main problem is transportation. Excellent 
transportation facilities are one of the chief reasons why Washington 
and Oregon supply enormous quantities of lumber not only to the 
northeastern United States, but to China with its depleted forests, 
and even to forested Japan when a great calamity like the earthquake 
of 1923 causes an unusual demand. In the same way, good transporta- 
tion facilities make it possible for Europe, with its favorable climate 
and progressive forestry system, to supply timber to South Africa 
where the climate is unfavorable. 
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Siberia, with over a billion acres of forest, could probably export six 
billion cubic feet of timber a year, or one-fourth of the world’s present 
consumption of timber, and yet not deplete its resources,’ if they were 
properly managed. The tropical rain forests of Africa, with 350 million 
acres, of Asia and the East Indies with 500 million, and of South America 
with 1000 million, if fully developed and fairly well handled, could 
produce each year from 200 to 250 billion cubic feet of wood, or perhaps 
four times the present consumption of the entire world. 

But the prospect is by no means as rosy as this would indicate. In 
the first place, transportation facilities are very poor in most of the 
regions where there is a great surplus of timber. Moreover, the labor 
is inefficient and it would be difficult to introduce the proper kind of 
labor from other countries. Another difficulty lies in the character and 
rate of growth of the wood. In the coniferous forests that are not yet 
exploited, the growth of trees is generally slow because of the cold cli- 
mate. The tropical forests present a twofold difficulty. First, they do 
not contain large stands of a single kind of tree as do the coniferous for- 
ests. Few buyers want to purchase mixed lots of timber containing many 
species. Therefore in cutting the virgin tropical forests it is necessary 
to work on one species at a time, or else to take a great deal of pains 
to keep the kinds separate. Both methods are expensive. Again, the 
hardness of the wood of the tropical forests not only adds to the expense 
of cutting and preparing the lumber, but makes the wood far less useful 
than that of the soft conifers. The net result is that the development 
of tropical forests is likely to be slow so long as conifers are available. 

The consumption of wood, like that of practically every other 
commodity, tends more and more to be concentrated in a few highly 
active industrial areas. Jor the present the needs of such regions can 
apparently best be met by a more rational forestry practice in the two 
and a half billion acres of coniferous forests. In other words, although 
improved transportation facilities and the development of tropical 
forests are undoubtedly great factors in determining where the future 
timber supply shall come from, good forestry methods in the coniferous 
areas may be a still greater factor. The distribution of timber pro- 
duction in the future appears to depend largely upon whether timber 
is looked upon as a resource like the minerals, which is mined once for 
all, or as a crop to be cultivated and harvested year by year. 

Why Lumbering Communities are Relatively Backward.—It is well 
to examine the effect of forests not only in controlling the geographical 
distribution of the lumber industry, but also in causing certain well- 
defined social and economic conditions to have a similar distribution. 
In studying the communities dependent upon animals and upon tropical 
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agriculture, we saw that permanence of residence is a potent factor in 
the evolution of civilization. Almost no type of civilized community 
is more transitory than the lumbering community, and the standards of 
living are correspondingly low. This is because lumbering has hitherto 
been, in most cases, not only an extractive but an exhaustive industry. 
Like hunting, fishing, farming, and mining, the lumbering industry 
extracts from nature a primary product. Except under modern methods 
of forestry, it also exhausts the supply of nature’s gifts without making 
much effort to replace them. Thus for centuries the world has been 
growing poorer in forests almost as rapidly as in minerals, and far more 
rapidly than in animals, fish, or soil. 

The rapidity with which lumbering exhausts the supply of trees in a 
given region causes the industry to be highly transitory. As soon as 
the merchantable timber has been cut off within easy reach of a camp, 
the lumbermen must move on or be idle. The work of cutting the tim- 
ber proceeds so rapidly that it is not worth while to build good houses, 
and the lumbermen live in rough shacks or log cabins. In many cases 
the men are housed in long bunk-houses, which are not much more than 
closed sheds containing bunks along the sides where a score or more 
men can sleep in one room. Only when the policy of forest exhaustion 
gives place to conservation and slow steady use of the timber can the 
lumber industry become permanent and thus maintain high standards 
of living. 

How Sweden Tries to Raise the Standard of the Lumbering In- 
dustry.—In almost no country are the problems of the lumber camp 
relatively more important than in Sweden. There lumbering is the 
most important industry aside from agriculture. The saw mills and 
planing mills alone employ about as many men as all the iron mines, 
smelters, steel mills, and machinery factories for which Sweden is 
famous. Accordingly the Swedes are doing their best to make lum- 
bering as permanent an industry as possible. The many short parallel 
rivers running southeast across Sweden to the Baltic Sea furnish trans- 
portation for the lumber in such a way that if a company obtains 
control of a considerable part of one of the relatively small watersheds 
it can generally find a single convenient location for its saw mills, furni- 
ture factories, and paper plants on the lower part of the stream, and 
thus give great permanence to all parts of the work except the actual 
cutting of the trees. In many cases the Swedish lumber crews are 
considered permanent labor, and some saw mill companies furnish 
houses and gardens for their men. 

This attempt to make lumbering a permanent occupation for the 
sake of labor is accompanied by a similar attempt for the sake of making 
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the land yield a steady return. Good forestry practice in the United 
States as well as in Sweden and other European countries means that 
the trees are not all cut at once. Only mature trees fit for lumber are 
cut, while young trees are allowed to grow. In the long run this is profit- 
able, for it means that a steady supply of good trees is available year 
after year from a wide area instead of an equal number of trees partly 
good and partly bad from a smaller area. Moreover, it permits the 
most desirable kinds of trees to be raised almost everywhere. The 
present practice is bad because of what is known as the ‘ succession ”’ 
of vegetation. When a piece of forest is cut off, the trees that spring 
up are not necessarily of the same variety as those that were cut. For 
example, suppose that a forest of white pine, which is one of the most 
valuable trees, has some admixture of hardwoods such as maple, beech, 
hemlock, and yellow birch. When it is cut, the new forest is likely to 
contain relatively little white pine and much hardwood because hard- 
wood seedlings, being relatively tolerant, as the botanists say, are more 
numerous in the shady places of a well-established forest than pine 
seedlings. If the hardwood forest is cut off and burned over, as often 
happens, the next growth will contain a large percentage of such rela- 
tively poor species as birch and aspen, because these can thrive in an 
impoverished soil better than can the hardwoods. Another cutting 
and another fire will increase the percentage of birch and aspen. Thus 
as a general rule the second growth is not so good as the first, and the 
third and fourth are still less valuable. But with proper forest conser- 
vation, there is nothing but growth of the desired type. Often where no 
conservation is practiced and big companies have swept away the most 
valuable trees of the virgin growth, small companies have to be content 
with the second growth, while the third is cut only for pulp wood for 
paper. 

Transportation and the Lumber Industry.—Few industries depend 
upon transportation more closely than does lumbering. In the first 
place, the product is bulky and heavy in proportion to its value. In 
the second place, lumber comes largely from rugged or backward regions 
where the population is scanty and the roads poor; and third, practically 
none of it finds a market where it is cut, for the consumers live chiefly 
in the lowlands and the cities. 

Among the lumber camps the methods of transportation show inter- 
esting differences according to climate. In snowy regions like New 
England, Wisconsin, Sweden, Canada, and Russia, the commonest 
form of transportation is by sledges over the snow in winter and spring. 
This is cheap because the deep snow covers all the irregularities of the 
ground, even the stumps left in the rough wood roads. When packed 
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by the runners of the two- and four-horse sleds, and especially when 
watered to produce ice, the snow forms a glassy pavement over which 
enormous loads can be hauled with ease. 

Wherever possible, the lumberman makes use of kinds of transporta- 
tion in which he has no expense for power. A vast amount of lumber 
is floated down rivers, especially in snowy and glaciated regions. The 
snow helps by creating spring floods which make many small streams 
temporarily large enough to float logs. Glaciation has helped by 
making the topography irregular and thereby increasing the number 
of streams and also lakes. The lakes of glaciated regions like 
Sweden, New England, and Minnesota, likewise assist in lumbering, 
for they form collecting basins in which the trees from the surrounding 
areas can be gathered either for a saw mill, or preparatory to being 
floated farther toward the sea. In a rugged region the logs are slid 
down over the snowy hillsides, or else chutes are used. These are merely 
steep troughs down which the logs slide to the foot of the slope. Flumes 
are also common and are much better than chutes. These are troughs 
into which a mountain stream is turned so that the logs float down to 
a lake, river, or mill. 

In the South and West where there is little snow and where the 
trees are often of great size, transportation is more expensive than in 
New England and Minnesota. Huge pairs of wheels are used and the 
logs are fastened beneath the axle. Sometimes only one pair of wheels 
is employed and one end of the log is allowed to drag behind, but often 
the log is suspended from two pairs of wheels. In the bigger camps 
these methods of hauling by means of animals have almost wholly 
given way to steam power or tractors. Donkey engines, for example, 
snake the logs through the forest as already described, and then by 
means of a skidder, which is something like an electric crane, dump 
them on to flat cars or into chutes or flumes. 

In places where rivers are not available, it is necessary to construct 
logging railroads. These are generally of flimsy construction, for the 
owners do not expect to use them long. As forest conservation becomes 
more general, the roads and railways in the forested areas improve. In 
fact the greatest hope of making lumbering a permanent occupation, 
and hence desirable from the social standpoint, seems to lie in having 
such transportation facilities that logs from any part of a forest can 
easily be transported to market, while the lumbermen can get to any 
desired region so quickly that they can live at home and devote part of 
their time to farming. The old-time isolated lumber camp, with its 
abuses, is disappearing. Its place is taken by a much more permanent 
and useful type of community. 
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Effect of Transportation on Ownership of Lumber Industry— 
Transportation is in many respects the key to the lumber industry. 
For instance, the lumberman who wants to use a river must not only 
own the rugged region where his trees grow, but must own or rent an 
area beside the river as far down as possible in order to set up his saw 
mill. This gives the big company with much capital a great advantage 
over the small one. Again, the big company has an overwhelming 
advantage over the small one if railroads are needed, for the initial 
investment is so high that much land must be owned in order to make 
them pay. If the investment in railroads is heavy, it does not pay to 
move the tracks oftener than once in about twenty years. Hence, 
large companies seek to protect their railroad investments by buying 
up the timber for many miles around their mills. This is one reason 
why much of the timber of the United States is in large holdings. 
In fact about 11 per cent of all the privately owned trees in the country 
belong to three such companies. Small lumber firms who bargain 
every two or three years for a supply of standing timber can rarely cut 
cheaply enough to compete with large companies. Often the best they 
can do is to invest in portable saw mills, buy the cut-over lands at low 
prices, and make their profits from the second and third growths. 
The worst feature of the lumber industry, so far as ownership is con- 
cerned, is that vast holdings have been acquired by private interests 
which have paid little or even nothing for them, and are chiefly desirous 
of making fortunes regardless of whether the forests are ruined. In 
the United States, the Government forest reserves, established to 
counteract this difficulty and prevent its continuance, now number 
168 and include over 290,000 square miles or nearly 10 per cent of the 
country. In tropical countries and likewise in the far northern conifer- 
ous areas most of the forests are still owned by the Government. 


EXERCISES AND PROBLEMS 


Note.—Before working out the following problems it may be well to study the 
pages on lumbering in Chapter XXIII, or these problems may be deferred till that 
chapter is studied. 

1. Production of lumber by states. From Table 24 C draw a map using the fol- 
lowing symbols: solid rectangle, one billion board feet (one thousand million); solid 
square, 500 million; solid triangle, 200 million; circle, 5 million or less. Define the 
conditions of five chief areas of production from the standpoints of (a) climate, 
(b) relief, (c) density of population, (d) length of settlement, (¢) facilities for transpor- 
tation to regions of great lumber consumption. Explain the probable reason why 
North Dakota is omitted in the tables of the United States Forest Service. 

2. Relation of production of lumber to density of population. From Table 24 D 
draw a shaded map with isopleths at 100, 200, 400,-800. Explain the scanty pro- 
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duction per person from southern New England to Utah. How many factors play 
a part in this, and which is most important in each region? 

The average consumption per person in the entire United States is far greater 
in the manufacturing than in the agricultural sections. What parts of the United 
States raise more than the average per capita consumption? To what extent is the 
present distribution of an excess of production over consumption favorable to the 
progress of manufacturing? 

3. Lumber production in 1922 in per cent of maximum. From Table 24 E draw a 
map with isopleths at 25, 50, 75. What states are included in the areas of extreme 
diminution in the cut of lumber? Are these regions of great demand? How great is 
their total normal production (Col. A), and their production per capita (Col. D)? 
Is the diminution there as important as in the areas where the cut in 1922 was 
from 25 to 50 per cent of the cut in 1910? How significant is the production 
where it rises over 75 per cent? Explain. In what three states is increased pro- 
duction of much commercial importance? Sum up your conclusions as to the 
present status of the lumber industry in the United States and the prospects for the 
future. Take into account the following figures in thousands of board feet showing 
the total production of lumber in the United States at various periods: 


LSSO Geis vcestits 185037, 000 Reo OO Seemann 34,751, 000 191522 eee 37,012,000 
1300 Sea eee 23,490,000)" 191072 oe ae 20 OLS000 MeO 22 tee sae 31,570,000 


The increase from 1880 to 1910 is the natural result of the growth of the country 
in population, manufacturing, etc. Explain the decline since 1910. 


CHAPTER XX 
THE DISTRIBUTION OF MINERAL PRODUCTS 


The Relative Value of Minerals and Organic Products.—Table A 
(page 9) gives 3315 million dollars as the total value of the annual 
production of metals, and 1210 million for non-metallic minerals 
other than fuels. The two together amount to 44 billions. This seems 
small compared with 63 billion for fuels, nearly 27 billion for animals, 
and 56 billion for plants excluding those fed to animals. But does 
43 billions represent the true importance of the minerals other than 
fuels? Yes, if we are estimating the work done each year to get them. 
No, if we consider their actual use. Metals, stone, cement, and certain 
other mineral products are extremely durable; a knife, an engine, 
a concrete bridge, a stone house, or a factory built of brick can be used 
thousands of times and may last decades or centuries. Those in use 
at any given time represent the production of many years. Food and 
fuels, on the contrary, serve their purpose once, and that is ail. Cloth- 
ing and rubber goods last longer, but rarely more than a few years. 
Wood stands almost alone among the important vegetable and animal 
products in being durable, but it does not rival metals, stone, and 
cement. The durability of mineral products causes them to assume 
a steadily increasing importance as a factor in human activities. 

All this makes it clear that in studying the geographic distribution 
of minerals, we must consider not only the places where new materials 
are produced and then consumed in the limited sense of being manu- 
factured, but also the places where the old materials are stored in the 
useful form of machines, tools, cars, factories, bridges, roads, and the 
like. 

The Natural Distribution of Minerals.——(1) Relation to Relief — 
The distribution of mineral production is quite unlike that of plants 
and animals in two main respects. (a) Minerals occur here and there 
all over the earth with little regard for laws such as those of limits 
and optima. (6) If a mineral does not exist naturally in a given region, 
no amount of human effort has yet been able to produce it commercially, 
whereas the vast majority of crops and domestic animals are raised in 
places where the various species did not live until introduced by man, 
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In spite of the absence of definite laws such as control the distribu- 
tion of plants and animals, a few broad generalizations may be made in 
respect to the natural distribution of minerals. The degree to which 
the rocks have been faulted, folded, and otherwise disturbed has a 
close connection with the occurrence of minerals. Metallic minerals 
occur mainly where the strata have been much disturbed, which ac- 
counts in part for their greater abundance in rugged regions than in 
plains, as explained in a previous chapter. On the other hand, mineral 
fuels, aside from anthracite, occur chiefly where the strata have been 
little disturbed, and where the relief is gentle or assumes the form 
of a more or less dissected plateau, as in many coal fields. Other non- 
metallic minerals—stone, cement, sand, gravel, clay, salt, and the ike— 
are as a rule widely distributed, with relatively little reference to the 
degree of disturbance of the rocks, or even to relief in many cases. 

(2) Climate and the Formation of Ores—Metallic minerals are more 
apt to be concentrated in rich ores in dry regions than in moist. 
Although many parts of the earth that were once dry are now moist, 
and vice versa, certain continental areas, especially in latitudes 25° 
to 45° or thereabout, appear to have been persistently dry for millions 
of years. In many cases the dryness has been accentuated by the 
presence of mountains which shut out the moisture from the oceans. 

In order to understand just how dryness influences the distribution 
of metals it is necessary to recall the methods by which ores are formed. 
Most of the igneous rocks which constitute the main mass of the earth’s 
crust contain very small quantities of many metals, mainly in oxidized 
form. How minute these quantities are may be judged from the fact 
that whereas aluminum is estimated to constitute between 7 and 8 
per cent of the earth’s crust and iron over 4 per cent, copper probably 
forms only one part in 10,000. None of the other metals listed in 
Table 26 in the Appendix constitutes much more than a mere trace 
in the average igneous rock within 10 miles of the earth’s surface. 
Except for iron and aluminum, the quantities found originally in the 
igneous rocks are seldom great enough to be profitably extracted unless 
the metals have been concentrated by some process of nature. Even 
with iron and aluminum a process of segregation is usually needed 
whereby the metallic compounds scattered through a great mass of 
rock are brought together into ore bodies of appreciable size. 

The process of segregation is extremely important, for without it 
the metals could scarcely be used by man. It is also extremely slow— 
a matter of millions of years. It takes place in two chief ways. The 
first and more important is through the action of water. As water 
percolates through the rocks it dissolves the widely scattered oxides, 
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sulphides, or other compounds of the metals, and later deposits them 
after the solution has become concentrated by the addition of material 
from a wide area. Water-formed ores are of two classes. One is 
formed at considerable depths by hot water given off from the igneous 
rocks themselves. This magmatic water, as it is usually called, generally 
carries the metals upward, and this process has given rise to much 
of the world’s metallic wealth, including practically all the copper of 
the United States, the gold veins of California, the silver deposits of 
Cobalt in Ontario, and the lead of Germany. When the water reaches 
a certain level, the dissolved metals are partially deposited, thus giving 
rise to a zone of deposition. This is commonly located where the surface 
water and the magmatic water from below come in contact. Since 
the water level in dry regions is much lower than in moist, and also 
much more variable in position, the zone in which ores may be deposited 
in arid lands is relatively extensive. This is one reason why rich 
metallic ores are more abundant in dry regions than in moist. 

Ores of a less important type are sometimes formed by water that 
percolates downward from the surface, dissolving particles of metal 
as it goes and depositing them at lower levels. The opportunities 
for the formation of such deposits are greater in dry regions than in 
moist. The large lead and zine deposits of the Mississippi Valley in 
Wisconsin, Illinois, and Missouri were formed in this way. 

The other chief way in which ores are segregated occurs when masses 
of molten rock push up through the earth’s crust. Often, although not 
always, they reach the surface in voleanoes. Occasionally during the 
vast periods while such a mass is slowly cooling below the surface, 
certain metallic minerals which form crystals at high temperatures 
solidify before the others. They collect near the relatively cool margins 
of the molten mass and finally come to rest as bodies of ore. The 
magnetic form of iron—magnetite—which occurs abundantly in Sweden, 
is the commonest mineral of this type. In other cases the gases which 
accompany a rising mass of molten rock contain metallic vapors. If 
the surrounding rock is of the right kind, especially limestone, the 
vapors may be deposited to form a zone of ore bordering the igneous 
intrusion. Iron and copper ores are the commonest minerals formed 
in this way, but lead, zinc, and gold may also occur. 

Surface water may cause the local enrichment of ores formed in 
either of the preceding ways. By trickling down through the ores it 
may dissolve metals from the upper parts and deposit them lower down. 
Such secondary enrichment is especially likely to occur in dry regions. 
It produces relatively small bodies of extremely rich ore like the upper 
parts of the Arizona copper deposits and the famous Comstock silver 
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lode in Nevada. It also produces great bodies of low-grade ore whose 
aggregate value is enormous. ‘The great iron deposits of Lake Superior 
are supposed to be due to the action of water in a relatively dry and 
much-folded mountain region of pre-Cambrian times. 

The distribution of coal, as well as of the metallic ores, seems to 
have some relation to climate. In general the world’s extensive deposits 
of good coal lie in latitudes higher than 35°. The vast zone within 
35° of the equator does indeed contain numerous deposits, but the 
great. majority are small or of poor quality as in the thick beds of 
brown coal in Sumatra. On the other hand, coal of good quality 
appears to be abundant not only in latitudes 35° to 50° N. in the United 
States, Europe, and Asia, but in far higher latitudes. Contrary to 
general opinion, most of the world’s coal does not appear to have been 
formed in tropical climates but in those of a mild, temperate character, 
fairly warm and moist, but not hot. Such climates apparently prevailed 
in middle and fairly high latitudes throughout most of geological time. 
Extreme cold or aridity prevents vegetation from growing with suf- 
ficient rapidity, while steady high temperature causes the dead plants to 
decay so rapidly that coal cannot be formed even where vegetation is 
luxuriant, as in the Amazon Valley. Most geologists believe that the 
world’s climate is now more severe than when the coal was formed. 
Hence most of the world’s good coal is found in regions that are either 
fairly cool like the northern United States, England, and North China, 
or cold as in Siberia, Sakhalin, Spitzbergen, Alaska, and the islands 
north of Canada. 

The Importance of Conservation.—The preceding discussion is less 
important as a guide to the distribution of minerals than as a means of 
emphasizing the necessity of conservation. The happy-go-lucky person 
who says, ‘Don’t worry! There are plenty of ores still to be discovered, 
and anyhow our descendants will find out how to get all the metals they 
want,” simply displays his ignorance. Such authorities as Professor 
C. K. Leith believe that although new and important mineral deposits 
will probably be discovered, the exploration of the earth’s surface has 
now gone so far that there is little chance of finding great deposits such 
as the coal of the United States and China, the iron of Lake Superior, 
the copper of Chile, and the gold of South Africa. Even if new dis- 
coveries should double the known reserves, which is extremely unlikely, 
the problem of conservation would not be appreciably altered. The 
fact that we must face is this: Although new ores may in due time be 
segregated by nature, that will take millions of years. Meanwhile 
we are using up our mineral resources at a rate which may mean serious 
shortage along many lines in a few generations. A knowledge of how 
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slowly metallic ores and mineral fuels are formed, and of how limited 
are the regions where they occur, ought to make the world extremely 
careful in using them. It emphasizes the growing importance of 
control of the few areas where the various mineral products can be 
obtained in large quantities. 

Distribution of the Chief Mineral ProductionOne of the most 
noteworthy features of the production of minerals is the extreme con- 
centration in a few countries. This is illustrated in Fig. 103, where 
the chief minerals are arranged from left to right in the order of the 


Denoyer’d Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 
Fig. 104.—World Map of Coal. 
Each dot represents 5,000,000 tons. 


value of their annual production. The countries are arranged verti- 
cally in an imperfect approximation to their general importance as 
mineral producers on the basis of both variety and quantity. All 
countries are included that produce as much as 1 per cent of the 
world’s total production of any one of the minerals. Nevertheless, 
only thirty-six countries appear, and only twelve of these produce more 
than 1 per cent of three or more of the nine chief minerals. This 
in itself suggests how strongly the production of each mineral is con- 
centrated in certain areas. The same thing is still more strongly 
suggested by the small proportion of bars which attain any great 
magnitude. Coal (Fig. 104), for instance, shows only three long bars 
—the United States, Germany, and the United Kingdom; iron ore 
(Fig. 105) shows four—the United States, France, the United Kingdom, 
and Germany including Luxemburg; petroleum (Fig. 106) boasts of 
only two main producers—the United States and Mexico, with Russia 
and Persia (Mesopotamia) some distance behind. Copper production 
on a large scale (Fig. 107) is not limited to quite so few countries as is 
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that of petroleum, but aside from the huge production of the United 
States, only Japan, Mexico, and Spain are conspicuous. With gold 
(Fig. 108) we come to the first great mineral whose production is most 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Til. 


Fra. 105.—World Map of Iron Ore. 
Each dot represents 1,000,000 tons. 


abundant in some country (South Africa) other than the United States, 
but the United States comes second, with Canada third, and then 
Australia, Rhodesia, and Mexico. Silver (Fig. 109) shows an unusual 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fig. 106.—World Map of Petroleum Production, 1923. 
Each dot represents 2,000,000 barrels. 


feature in having two main producers of nearly equal importance, 
namely Mexico and the United States. Tin (Fig. 110) displays a still 
more unusual condition, for the Malay States, the Dutch East Indies, 
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and Bolivia all produce about the same amount. With lead (Fig. 111) 
and zine (Fig. 112) we return to a condition of overwhelming predomi- 


Denoyer's Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fic. 107.—World Production of Copper, 1923. 
Each dot represents 2000 tons. 


nance on the part of the United States. Otherwise lead is distributed 
with unusual evenness, for Spain, Australia, Mexico, Germany, Canada, 
and Mexico each produce from 10 to 4 per cent. Zine is still more 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fic. 108.—World Map of Gold Production, 1923. 
Each dot represents 20,000 ounces. 


widely produced, as would appear more clearly if statistics were available 
whereby the large amount smelted in Belgium—a non-producer of zinc 
ore—could be distributed to the actual countries of origin. Even as 


DISTRIBUTION OF MINERAL PRODUCTS 287 


Fig. 112 now stands, it is evident that Poland, Germany, Algeria, France, 
Australia, the United Kingdom, and Canada are all important sources 
of zinc. 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 
Fia. 109.—World Map of Silver Production, 1923. 


Each dot represents 500,000 ounces. 


The concentration of mineral production in a few countries and the 
overwhelming predominance of the United States are again evident in 
the following table showing the percentage of each of the minerals of 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fig. 110.—World Map of Tin Production. 
Each dot represents 500 tons, 


Table 26 produced by each of the three chief producers in 1923. Pyrite 
and graphite, two very widely distributed minerals of relatively low 
value, are the only ones where the chief producer supplies less than 30 
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per cent of the world total. On the other hand, the United States pro- 
duces over 50 per cent of the iron ore, petroleum, copper, gypsum, and 
sulphur; South Africa produces over 50 per cent of the gold, China of the 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fig. 111.—World Map of Lead Production, 1923. 
Each dot represents 2000 tons. 


antimony and tungsten; Austria of the magnesite; and Colombia of the 
platinum. Taking the entire twenty-one minerals of this table, it appears 
that on an average the chief producing country furnishes over half of the 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 


Fra. 112.—World Map of Zine Production, 1923. 


Each dot represents 2000 tons. 


world’s supply, the second less than 20 per cent, and the third less 
than 10 per cent. Closely similar conditions prevail among the various 
companies in any given country; the bulk of the production comes 
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from a few huge companies typified by the Standard Oil, the United 
States Steel, the Anaconda Copper, and the British gold interests in 
South Africa. Still another phase of concentration is found in the 
fact that the big producers tend more and more to exercise financial 
control over the smaller. The copper of Chile, for example, the petro- 
leum of Mexico, the tin of Bolivia and the Malay States, the gold of 
South Africa, and the silver of Mexico are all largely under the control 
of American and British capital. 


PRODUCTION OF MINERALS IN THREE CHIEF PRODUCING 
COUNTRIES EXPRESSED IN PER CENT OF WORLD TOTAL 


Based on Table 26 in Appendix 


Total of 
Chief Producer Second Producer Third Producer Three Chief 
Producers 

Coal: United States. 42.1 | Germany......... 19.6 | United Kingdom. 18.4 80.1 
bron OReg WS Tshs Sia 55 Lhe If ANG AS ge c oo ae 17.4 | United Kingdom... 8.2 | ETE oA 
Petroleum: UiS..>..7oco) jeWlexiGOsw ee es. 1 L400) | Russia 2. ..8-.e. 3.8 92.0 
Copper Uno eee OOHOL Chiles ae pie weep 16.8 | Japan. 4.5 || HS 
Golds. Atnicasea. 51.8 ; United States. . 13.6 | Canada ie PRS 
Silver: Mexico..... 38.0 | United States..... SORA | MPeritemne teers 7.8 76.2 
Tin: Malay States.. 31.4 | Dutch E. Indies 24 oul Bolivlaaeteewe cee 2376 19,5 
Lead:* United States 43.7 | Spain............ Weis |) UtoeiseN i 545 4oan 1.33 64.5 
Zine:* United States 48.8 | Poland........... 1OU0r | GAlgeria® ence ees &1 63.9 
Antimony. Chins. emwiOn/@ile brace ne mies en OS 9 sleAleeniqueyc:..) siete 6.9 88.5 
Bauxibes Ue Sse ere 47.0 | Prance,....-..-.-. 6628 || British 'Guiana,... 9.6 93.4 
Graphite: Germany. 23.9.| Chosen........... 18.7 | Madagascar...... 1276 (55) 3) 
Gypsum: UlIS. oe. - 83.2 | United Kingdom... 5.0] Australia......... toa 89.3 
Magnesite: Austria. 71.6 | Greece..........- 9.7 | United States..... 8.5 89.8 
Manganese: India... 41.9 | Brazil............ DOL Gal Pae yy tiias tei ce. ove LEO 83.0 
hosplatess We sie (ee Gs Ls emer ene ete S6non| CAleeriai neces 8.6 93.0 
Platinum: Colombia, 60.4 | Russia........... BX8. 15) ||) CRONE . cise o gas 1.8 99.0 
Pyaine walitaliy eee et an LonOs/MODalMen ge seien. 7 sees LReo me German yee. ere ilo 1 §2.8 
Shales A OladStevgie alex gg SOLA. | Germany end 2... 2m lt Chinianerbweemeen set 9.8 52.8 
Sulphur?) WaSit.. es. SO ei aleltaly7: eens, Lemon | to RDA saan ns. vc, ocho ibazé 96.9 
Tungsten; China... 54.0 | India............ 18.0 | United Kingdom.. 8.4 80.4 

PEVICVALO cis eG. vi srs 50.9 19,2 8.8 78.8 

J 


* Smelter production. Belgium omitted. 


The chief reasons for concentration are, first, the activity and stage 
of progress of the nations concerned, and second, the richness and size 
of the deposits, and the consequent cost of production. When the 
modern era of machinery, transportation, and the development of 
mineral resources began, it was natural that the more advanced and 
thickly populated countries such as England and Germany should 
scour their hills for minerals. Hence in those countries practically 
everything of much value has probably been discovered and a great deal 
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has been mined. As transportation improved, the search for minerals 
became more widespread, and the richness and size of the deposits 
tended to become the factor which controlled development. It is 
cheaper for British capital to work rich or extensive tin deposits in 
the Malay States, for example, than to work poor or limited ones in 
England. Improvements in transportation give a further advantage 
to the good deposits. They tend to diminish freight charges as a factor 
in the ultimate cost. 

Improvements in the technique of mineral extraction likewise tend 
to concentrate production in the areas of most abundant ore. Such 
improvements generally demand expensive machinery and large-scale 
production, so that they are rarely profitable except where extensive ore 
bodies make it possible to work on a large scale. In such places, they 
reduce the cost of the finished metals very appreciably, as do the other 
economies which accompany large-scale production. As a result, small 
mining propositions are constantly being abandoned because they cannot 
compete with large ones; or else they run when prices are high, but 
shut down as soon as the market becomes sluggish. We are fast 
approaching a point where the richest and largest bodies of ore, no 
matter what kind of countries they are in, tend to furnish the bulk of 
the world’s supply. The thirty countries mentioned in the preceding 
table range all the way from the progressive United States to backward 
and isolated Bolivia, from white France to black Madagascar, or from 
cool Great Britain to hot British Guiana. 

The Consumption of Minerals—The consumption of mineral 
products, especially of the metals, has relatively little to do with the 
place where they are produced. It depends almost entirely upon the 
stage of progress, and especially the amount of manufacturing in a 
country. This is illustrated by Fig. 113, showing the way in which 
copper is transported from the mines to the eastern section of the 
United States. Practically the whole output of places like Arizona, 
Mexico, and even Chile goes to the manufacturing section of the northern 
United States between the North Atlantic Ocean and the Mississippi 
River, or to the similar European section around the North Sea. The 
same is true of practically every other metal and to a less degree of 
petroleum. With coal this is not so true, for the best coal, as we have 
seen, happens to be located in the regions where most of the other con- 
ditions are especially favorable to manufacturing. Nevertheless, in 
the United States the greatest movement of coal is like that of copper, 
namely from the mines to the manufacturing centers near the Atlantic 
Ocean and along the Great Lakes. 


For the world as a whole, the areas where the main minerals are 
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consumed are summed up in Fig. 114. This does for the consumption 
of metals what Fig. 103 does for their production, except that gold 
is omitted because its use for money causes its consumption to follow 
special laws. Only the silver used in the arts is included. The lengths 
of the bars indicate the percentage of the world’s total production 
consumed in each country. Only those countries are included that 
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Fig. 113.—Production and Movement of Copper in North America. 
N. B.—To save space the map-maker has put the copper width at Tehuantepec instead of Panama. 


consume at least 1 per cent of some one of the nine products here 
considered. The most significant feature of Fig. 114 is the compara- 
tive regularity with which the main countries occupy the same rank 
in the consumption of all kinds of minerals; first the United States, 
then Germany, Great Britain, and France. Great irregularities like 
those of Fig. 103 are conspicuously scarce. The chief examples are 
petroleum in the United States and silver in India. The latter country 
consumes huge amounts of silver for jewelry, which many of the people 
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use as a means of storing up their surplus wealth. Minor irregularities, 
such as a comparatively large consumption of petroleum in Russia, 
copper in Japan, and silver in Peru, show that local production does 
have some effect on consumption. Nevertheless, the outstanding fact 
disclosed by a comparison of Figs. 103 and 114 is that although the 
production of minerals is distributed over the world more or less hap- 
hazard, without well-defined geographical laws, their consumption 
follows the same laws which determine where civilization shall make 
rapid progress and where manufacturing shall be well developed. 
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Fig. 114.—Consumption of Chief Minerals, Expressed in Percentages of World Total. 


Includes countries consuming at least 1 per cent of world total are included. Based on 
unpublished pre-war data compiled for the United States Government under the direction of 
C. K. Leith, but modified to allow for recent changes. Data for Russia are doubtful. Poland 
should be included, but data are not available. 


Where Minerals are Stored for Future Use.—After the metals and 
other minerals have come to the great manufacturing centers to be 
converted into machinery, tools, and other goods, where do they go? 
Are they again distributed over the world? Not to any great extent. 
The United States, for example, has now become one of the greatest 
exporters of machinery and other goods made largely of metals. Yet 
in 1919 the total exports of all kinds of metals and metal manufactures, 
from the ores up to finished automobiles and sewing machines, were 
worth only 8 per cent as much as the metal goods, machinery, and 
vehicles manufactured in the same year. In 1921 the corresponding 
figure was 10.2 per cent. If we omit ores and the pig metal which is 
exported just as it comes from the mines, the United States exports 
Jess than a tenth of all the goods which it produces out of its vast share 
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of the world’s supply of metals. The rest remains in the country, as 
does the huge production of stone, cement, and the like. Most of these 
mineral products remain within a few hundred or at most a thousand 
miles of where they are manufactured. They are stored up in the 
manufacturing regions in the form of factories, machinery, vehicles, 
office buildings, and homes of workers whereby those regions become 
still greater producers. In the great European manufacturing center, 
the same thing takes place, although a somewhat larger proportion of 
the mineral products is probably exported in manufactured form. 
The manufacturing regions of the United States, Canada, Germany, 
Britain, France, and the neighboring small countries take to themselves 
not far from 90 per cent of all the more useful metals and minerals. 
They are willing to let the silver be stored up in India because it is of 
little use in making anything that leads to further production. But 
the iron, copper, lead, zinc, tin, and minor metals, as well as all the 
other rarer minerals, are not only greedily seized but carefully kept. If 
we make allowance for the large amounts of machinery, vehicles, and so 
forth shipped from one manufacturing country to another, it is probable 
that out of the 90 per cent more or less which forms their share the 
manufacturing people send to the rest of the world not much more than 
5 per cent, if as much. Thus fully 85 per cent of all the world’s mineral 
production is presumably consumed or stored in useful forms by one- 
fifth or one-sixth of the world’s population who live in the manufacturing 
regions of North America and Europe. On a per capita basis, these 
people probably have thirty or forty times as much machinery and other 
means of production as have the average people of the rest of the world, 
hundreds of times as much as have the Chinese, and thousands of 
times as much as the inhabitants of Central Africa. Here, as in so 
many other cases, the contrast between the most favored and the least 
favored nations is steadily and rapidly increasing. 


EXERCISES AND PROBLEMS 


1. The relative mineral production of the countries of the world. From Table 
26 prepare a list of minerals, and under each write (a) names of all countries pro- 
ducing at least one-tenth of each mineral, (b) amount of production in each country, 
and (c), total number of countries in which at least 1 per cent of the given mineral is 
produced. 

Classify the minerals in two ways: (A) according to whether one, two, three, or 
more countries produce as much as 10 per cent; (B) according to the number of 
countries in which at least 1 per cent of the world’s total supply is produced. Draw 
conclusions as to which minerals are the most widespread, which are most likely to 
cause international complications. 
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2. From the first list prepared in Exercise 1, prepare another showing for each 
country the names of the minerals produced there in excess of 10 per cent of the world 
total. Rearrange this list by continents, putting the countries of each continent in 
order according to the number of minerals produced to the extent of 10 per cent. On 
a map of the world insert the names of the minerals in all countries where they are 
produced to the extent of 10 per cent. Make a list of all countries having a popu- 
lation of ten million or more (Table 1) and not appearing on your list. Draw con- 
clusions as to the parts of the world where mineral wealth is most and least developed, 
and the causes of the difference. How far do you believe that the countries where 
much mineral wealth is produced are also the parts whose mineral resources are 
greatest? 

3. Repeat Exercise 1, using states and provinces instead of countries (Table 27). 

4. Repeat Exercise 2, using states instead of countries (Table 27). What 
incentive, which impels countries to develop their own minerals rather than those of 
other regions, is lacking in the case of states? Why? Is this advantageous or 
harmful? 

5. From Table 28, select the five states leading in mineral industries. What 
figures in the table determine your decision? What physical characteristics have 
the five states in common? In what geographical conditions do they differ? What 
minerals plus what other conditions cause these states to rank so high in the mineral 
industries? In the selected states what are the other chief occupations and how 
do they compare in importance with one another and with mining (Table 8)? How 
far are they the states where mining is relatively the most important occupation? 

6. Construct a “Gold” map of the world. Place upon the map in graphic form 
all the information about gold in the tables at the back of the book. Compare 
various ways of presenting data of this kind and make the pictorial story as effective 
as possible. (See Figs. 108 and 113.) 

7. Repeat Exercise 6, using some other mineral. Look up the mineral in reference 
books and write an account of its geographical distribution and its effect on industry 
and commerce. (Figs. 104 to 112.) 

8. From the Statistical Abstract of the United States or the Mineral Resources 
of the United States draw curves showing the production of petroleum in the U. 8S. 
during as long a period as possible. Draw similar curves for Pennsylvania, West 
Virginia, Ohio, Kentucky, Illinois, Oklahoma, Kansas, Texas, and California. Study 
the eurves and formulate some theory concerning the life of an oil well or an oil 
district. What predictions are possible concerning those districts whose curves are 
still rising? 

9. In Table 26 arrange the countries of the world in three groups: (A) producing 
both iron and coal; (B) producing one but not the other; and (C) producing neither. 
Study the groups and try to determine how the progress of the various countries has 
been affected by their position in these groups. 

10. Write out directions for an exercise that will bring out the geographical 
significance of Fig. 115. Follow the similar directions prepared by some other 
member of the class. 


CHAPTER XXI 
CHARACTER OF MANUFACTURING COMMUNITIES 


The Three Stages of Manufacturing.—The general distribution of 
modern manufacturing has already been discussed in connection with 
climate, transportation, and metals. We have seen that such manu- 
facturing is largely limited to a few areas of stimulating climate inhab- 
ited by the more progressive races (Fig. 116). It must be remembered, 
however, that the making of a bow and arrow is as much a manufac- 
turing operation as is the making of an airplane. When viewed in 
this broad way, manufacturing may be divided into three main types 
or stages: (1) primitive manufacturing, illustrated by an Indian of 
Guatemala who carves a handle for his big machete and then uses the 
completed tool to fashion a bowl from a gourd; (2) szmple manufactur- 
ing, where local raw materials are converted into forms that can be 
conveniently shipped or kept without injury, as in the milling of wheat, 
the shaping of lumber, cotton ginning, ore smelting, and the preparation 
of raw sugar; and (3) complex manufacturing, in which the location 
of raw materials makes relatively little difference, since the value of the 
final product depends mainly upon the amount of labor, as in the 
making of locomotives, dyes, fine cloth, and high-grade chemicals. 

The three stages are well illustrated by shoemaking. Suppose a 
Mexican herdsman kills a steer and tans the hide at home. Then with 
no tools except a knife, awl, and needle he shapes the leather into a 
rough pair of soft-soled shoes. That is primitive manufacturing. 
But suppose the hide of a steer is shipped along with many others to a 
local tannery. It is there treated according to the methods of simple 
manufacturing. First it is softened in lime pits. This makes it ready 
for a machine which scrapes off the hair, the epidermis, and the fleshy 
inner part of the skin. Then the lime is removed with acid, and the 
hide is washed and then tanned, passing gradually from pits containing 
weak solutions to those where the solution is strong. After weeks or 
months in the pits the hides are cleansed, bleached, scoured, and oiled 
or greased. The whole process of tanning takes from three months 
with poor leather to eight or ten with the highest grades. The tannery 
is a good example of simple manufacturing for two reasons: First, 
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although it employs machinery and puts the goods through a number 
of processes, the final product is not very different from the original 
raw material. Second, the tanning industry depends largely on local 
raw materials or else is located where raw hides can reach ii at relatively 
slight expense. 

Let us carry the hides to a shoe factory and see what happens to 
them in a complex industry. Here the workmen are largely specialists. 
The ordinary shoe consists of eight or ten pieces of leather in addition 
to the lining, eyelets, lacings, nails, pegs, and perhaps certain parts 
made of cotton cloth, felt, paper, or rubber. Each part is made by a 
different workman using a different type of machine. Then the parts 
go to another set of operatives and are put together with the help of 
special sewing machines of various kinds according to the parts that 
are to be united. Other machines drive nails, insert the eyelets, smooth 
and polish the soles and heels, and perform the other finishing opera- 
tions. When the shoe is ready it not only is wholly different from the 
original hide in appearance, but it contains materials derived from many 
different sources. Moreover, a large part of its value is due to the work 
that has been put into it rather than to the raw materials. 

Primitive Manufacturing —Primitive manufacturing is almost the 
only kind in many tropical regions including a large part of Africa 
and South America, except where the white man has introduced some- 
thing else. It also is the chief kind of manufacturing throughout the 
greater part of the continent of Asia. 

In some form primitive manufacturing prevails almost everywhere. 
This is an advantage, for although it is bad for a country to have no 
other form of manufacturing, it is a detriment if household industries, 
which are an outgrowth of the primitive type, are not highly developed. 
Where people have considerable native ability their primitive manu- 
factures often possess a high esthetic quality as in the wood carving 
and toys of the Swiss, the lace of Italy and Ireland, the shawls of 
Kashmir, the quilts of the Kentucky mountains, and the rugs of Turkey 
and Persia. Such articles, which often preserve old and attractive 
designs, are the only primitive manufactures which play any appreciable 
part in the general business of the world. Their persistent manufacture 
is generally due to the fact that they depend on some hand process 
which no machine can yet imitate satisfactorily. Otherwise, except 
in regions where transportation is unusually difficult as in Tibet, or 
where the people are so few and poor that it is not worth while to 
import manufactured goods from a distance, as among the Eskimos, 
the products of primitive manufacturing are being rapidly superseded 
by cheap substitutes manufactured in more progressive countries. For 
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instance, the cheap cotton cloth in which the majority of people in China, 
India, and Africa are clothed is largely produced by English mills. 

Turkish rugs are a good example of a primitive manufacturing 
industry which still thrives. The raw materials are produced close at 
hand, the wool coming from the flocks of the nomads and the dyes 
from plants which usually grow locally. Sometimes a good vegetable 
dye requires ten or twelve processes lasting nearly a year. The fact 
that aniline dyes are now being used illustrates how an artistic primitive 
industry tends to break down and deteriorate under the competition 
of manufactured goods from more progressive countries. In making a 
Turkish rug no machinery, beyond what almost anyone can construct, is 
needed. The warp threads are merely stretched parallel to one another 
so that they can be wound up on a round beam, the woof threads 
are then passed through the warp, a knot is tied, and the thread cut. 
The work is extremely slow, for a clever girl, working eight hours a 
day and tying three knots a minute, would need about four years to 
make a rug seven by four feet with twenty knots per inch. But such 
a rug involves no heavy outlay of capital and so no financial problem. 
It commonly is used by its maker and hence involves no marketing 
problem. 

If the rug gets into the current of the world’s business, it is almost 
invariably because progressive people from other countries come to 
the place where it is made and insist on buying. Often the maker 
has no desire to sell, or else sells merely from the compulsion of poverty. 
In this fact lies one of the chief differences between primitive and com- 
plex manufacturing. The people who carry on complex manufacturing 
not only make goods to sell, but go out and create a market for them 
among people of every degree of progress. They likewise almost 
compel less active people to prepare the raw materials which they 
require. In other words, the push and energy which stimulate manu- 
facturing come largely from a few progressive regions. For instance, 
the rug industry has been much stimulated in Persia and Turkey by 
American buyers; the primitive home cotton industry of India has 
risen to the status of a simple factory industry under the influence of 
Englishmen. Even in our own southern states, the cotton factories of 
the Carolinas and Georgia and the iron factories of Alabama are largely 
owned and run by northerners. 

Simple Manufacturing—The second stage of manufacturing is 
located in places where the people have more push and inventiveness 
than do those who are content with primitive manufacturing, or else 
where other races bring in the necessary initiative. Moreover, simple 
manufacturing prevails in regions where people have more of a given 
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raw material than they need, and where they can sell it more profitably 
if they change its form before sending it out. For example, the presence 
of a specially abrasive sandstone called Berea grit enables northern 
Ohio to make 70 per cent of all the grindstones in the United States. 
In many cases such simple manufacturing is an incidental industry. For 
example, the canning industry arose largely because many raisers 
of fruit and vegetables had a surplus which they could not sell locally 
and which was being wasted. Part of this the farmers’ wives began 
to can or dry for their own use; then they sold their garden and orchard 
products to neighbors in the villages who had taken up the work of can- 
ning, and finally to factories which were ultimately established in the 
locality. Now that canning is well established as a profitable industry, 
the process is generally reversed. A factory is started, and the farmers 
are thus stimulated to raise the necessary vegetables and fruit. In 
the beginning the canning industries paid little attention to climatic 
optima and good soils, for people manufactured only what surplus they 
happened to have, but as the business proved profitable they worked 
to create a surplus. Then the places where the climate and soil are 
most favorable took the lead, for there the surplus is largest and it 
is easy to create a still larger surplus. Hence, the region around 
Baltimore has come to be a leader in canning tomatoes, southern 
Maine for sweet corn, California for peaches, Hawaii for pineapples, 
and the Columbia River and Alaska for salmon. Usually a simple 
industry grows until it exhausts its supply of local raw materials. If 
it is situated in a region where the people are especially energetic and 
ingenious, it tries to get materials from a wider area and may become 
complex. For example, the brass and bronze industry of Connecticut 
began with the use of copper kettles discarded in colonial kitchens a 
century or two ago, but it gradually grew until it became a highly 
complex industry bringing copper and tin from long distances and manu- 
facturing over 40 per cent of the brass and bronze of the United States. 

Summary of Simple Manufacturing.—Taken as a whole, the simple 
industries may be thus summarized: They use few raw materials, most 
of which are of local origin and have not passed through a previous 
process of manufacturing. These raw materials are usually manu- 
factured near the source of production because they are either bulky or 
perishable in the raw state. If they are perishable, the industry may be 
highly seasonal, demanding many workers at one time, for example, 
at the harvest season, and few at others. Such temporary employment 
plus the absence of complex machinery encourages unskilled labor. 
This tends to retard regions of simple manufacturing, for it restricts 
the growth of any large body of skilled workers, who are usually more 
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eager than the unskilled workers to advance the interests of the 
community. 

The reduction of bulky raw materials to the manufactured condition 
usually gives rise to waste products. A flour mill produces bran, a corn 
canning factory has husks and cobs which were formerly wasted or 
fed to the pigs but are now beginning to be used for alcohol and other 
purposes, and a blast furnace produces much slag which is a source of 
excellent fertilizer. Where attention is paid to these, the profits of 
simple manufacturing are often materially increased. For this reason 
more and more use is being made of such articles as sawdust, slab wood, 
and fish bones. In a large slaughter house every bit of fat is tried out 
from the scraps of edible meat that cling to the bones. The inedible 
parts and the bones that are not wanted for buttons or glue were formerly 
made into fertilizer but now are completely disintegrated in super- 
heated steam and made into cakes that are very fattening for cattle. 
The utilization of by-products is one of the chief ways in which simple 
industries gradually become complex. 

In general, the scale of production in typical simple industries is 
relatively small and the financing requires only sums that can be raised 
locally. Sometimes, however, the scale of production is enormous 
as in the great meat-packing establishments and the petroleum industry, 
but in both these cases the use of by-products is so extensive that the 
industries are really complex. The selling problem is also relatively 
simple, for aside from the foodstuffs the products of simple manu- 
facturing rarely go to the ultimate consumer, that is, to the individuals 
or businesses where they are finally worn out or destroyed. Instead 
they usually go to other lines of business where they are changed into 
new forms, as when wood is used in houses, iron in making machinery, 
and linseed oil in making paint. Under such circumstances the market 
conditions in simple manufacturing depend largely on the people 
from regions of complex industries who go out to buy half-manufactured 
raw materials. This is a disadvantage to the communities where 
simple industries prevail because it prevents the local communities from 
attracting to themselves the wideawake type of people who naturally 
take up the complicated problems of salesmanship. 

How the Complexity of the Highest Type of Manufacturing Limits 
its Geographical Distribution—A. Materials and Equipment.—In 
the rest of this chapter our aim will be to examine some of the conditions 
which make the highest type of manufacturing so complex that it has 
thus far succeeded only in a few limited regions among people of unusual 
alertness and capacity (Fig. 116). One of the most prominent charac- 
teristics of complex manufacturing is the great number of materials 
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required. For example, compare the number of raw materials used by 
a shoe manufacturer with those used by the cattleman who raises the 
hides which form the manufacturer’s chief raw material. The cattleman 
may need some corn from a distance in addition to what he raises him- 
self. He also needs salt and tar, but only in small quantities. The 
equipment of saddles, agricultural implements, branding irons, and so 
forth, which must be purchased from a distance, is relatively small. 
So is the supply of clothing for the family and that part of the food 
which is not raised locally. The cattleman’s few buildings are simple 
in construction and are made almost entirely of whatever kind of wood 
can be procured most cheaply. On the other hand, the shoe manu- 
facturer may require not only leather, but many products of simple 
manufacturing, including cotton thread from the South, maple lasts 
from New England, nails and eyelets from iron foundries in Pennsyl- 
vania, linen. thread grown perhaps in Russia and manufactured in 
England, wax from palm trees on the edge of the Sahara desert, and 
even oil extracted from bananas raised within the tropics. His build- 
ings take the form of an extensive plant of brick, glass, cement, steel, 
and wood. His tools in large part are highly complicated machines, 
some fitted with saws having teeth of English steel, others competent 
to measure a hide and show on an indicator just how many square feet 
it contains. In addition to all this, a shoe manufacturing community 
must depend on other people not only for clothing and shelter, but also 
for its food, except perhaps a few vegetables. 

B. Limitation of Manufacturing by Transportation—Few other 
occupations demand such extensive transportation and employ such 
diverse methods as does complex manufacturing. In order to make the 
numerous and complicated exchanges which finally enable the manu- 
facturer to get raw materials in place of his finished products, the 
component parts of a single article may make a score or a hundred 
journeys by almost every mode of conveyance. Call to mind the 
steamships, railways, camels, auto trucks, and other means of trans- 
portation used in bringing the raw materials mentioned in connection 
with shoemaking. Among primary producers, the dairyman and 
market gardener perhaps depend more immediately than the manu- 
facturer upon steady local transportation, especially at certain seasons, 
but their products usually move relatively short distances and make 
only a few trips. Complex manufacturing in regions of poor trans- 
portation is so hampered as to be almost impossible. 

C. Limitation of Manufacturing by the Labor Supply—Complex 
manufacturing is likewise almost out of the question in places where the 

labor supply is poor. ‘This is partly because of the number of people 
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employed. In the United States the number of wage earners reported 
as engaged in complex manufacturing in 1914 was about 4,775,000 
compared with 1,865,000 in simple manufacturing and 2,664,000 
employed on farms other than those of their own families. Still more 
important is the fact that only about 3 per cent of the persons engaged 
in manufacturing are in any sense owners and only another 11 per cent 
belong to the office force, whereas about 50 per cent of the persons 
engaged in agriculture either own their farms or at least rent them 
and are their own managers, and another 27 per cent belong to the 
families of the farmers. Although the farmer is confronted by a grave 
labor problem because of the seasonal character of his occupation, 
he and his family usually do so large a share of the farm work that the 
failure of the outside labor supply does not ruin him, unless his farm 
is large. The manufacturer must hire all his labor, and unless he is 
located where the labor supply is quite large he cannot keep steadily 
at work or avoid ruinous strikes and other labor troubles. 

Another way in which the labor supply limits the areas where com- 
plex manufacturing can be carried on successfully is due to the com- 
plexity of the work. Where the cattle raiser, for example, requires 
only a few men who can easily be trained, the shoe manufacturer requires 
many kinds of operatives, some of whom need long training. Of course 
it is easy to get untrained girls who can care for ‘ crippled ”’ shoes, 
but it is hard to find men so skilled that with the naked eye they can 
judge the shape of heels held against rapidly revolving knives. These 
men make high wages even though they are fined if the fraction of a 
moment’s delay gouges a heel too deep and ruins its shape. So varied 
and large a supply of labor can be procured only in regions with a fairly 
dense population, so that the higher types of manufacturing do not 
thrive except where the population is dense. 

The labor conditions also cause manufacturing regions to be centers 
of a grave series of social problems such as unemployment, poor relief, 
strikes, socialism, and child labor. Where the work is so specialized 
the failure of any one group may throw the whole factory out of work. 
Moreover, one industry depends so closely on another that a strike 
or a shutdown in the steel works, for instance, may hold up the auto- 
mobile makers, the railway repairers, the makers of cotton machinery, 
and many other workers. Again, factory work is so mechanical, so 
minutely subdivided, and demands so little initiative that it is monot- 
onous and disagreeable. Moreover, while the owners of a factory 
are frequently at the mercy of the operatives, the operatives are also 
at the mercy either of the owners or of the unions. Such conditions 
breed discontent. The density of the population makes it easy for 
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agitators to make themselves heard, so that discontent spreads and 
there is constant social ferment. Permanent success in complex manu- 
facturing demands that the community shall have enough organizing 
ability and determination to face and solve a vast series of such prob- 
lems which show no tendency to become simpler, but rather to become 
more complex. Only a few parts of the world have yet shown this 
ability. 

D. Geographical Limitations Due to the Financial Problems of Manu- 
facturing —Another condition which has an important bearing on the 
location of manufacturing industries is the large amount of capital 
required and the difficulty of making wise purchases of distant raw 
materials and extensive sales of the finished product. In the United 
States the capital invested in manufacturing in 1919 amounted to 
44 billion dollars. This sum, large as it is, is scarcely half the value 
of all farm property including land, buildings, implements, machinery, 
and livestock. Nevertheless, it represents a far greater financial 
problem, for the farm values are largely the result of gradual growth; 
while the capital invested in manufacturing has in most cases been 
deliberately set aside as the result of savings, and has been invested in 
relatively large blocks at a single time. Hence, manufacturing can 
prosper only when it can draw on a large surplus of savings. The 
people who have the ability and determination to lay up much capital 
are limited to a few areas, chiefly in Europe and the United States. 
This is illustrated in Fig. 117 showing the per capita deposits in savings 
banks for all the states of the United States and for all the important 
foreign countries for which data are available. Of course savings banks 
are only one of several effective ways of putting aside money. But 
where such banks are numerous and well patronized, other forms of 
saving are almost sure to be practiced also. In Fig. 117 notice that 
the English-speaking and Scandinavian countries, together with Switzer- 
land and the Netherlands, are the only ones where the deposits average 
above $25 per capita, and where really large supplies of capital are 
available. Countries like Tunis and Hungary have less than a dollar 
per capita in sayings banks and India only 25 cents. It does not help 
India much to keep its small savings largely in the form of jewelry, 
for jewelry cannot be used as a means of further production. 

For the United States, a better idea of the distribution of the capital 
available for manufacturing enterprises is given by the combined 
deposits in savings banks and national banks, as shown in Fig. 118. 
There the range is from $591 in New York and $580 in Massachusetts 
to only $39 in Georgia and $42 in South Carolina. Obviously the 
great financial center of the country is almost identical with the area 
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of most intensive manufacturing. There in the states of New York, 
Massachusetts, and Connecticut about 17 million people have an 
average of over $500 apiece in some sort of bank all the time. This, 
with the deposits in Pennsylvania and New Jersey, represents half 
the bank deposits in the United States. Another area of large deposits 
per capita is found in California, but the number of people is not a 
quarter as great as in the eastern center. It is interesting to note, 
however, that in spite of poor supplies of fuel and insufficient labor, 
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the manufacturing industries of the Pacific Coast are growing with 
great rapidity and are tending toward the highly diverse and specialized 
type of New England and the Middle Atlantic States. The same is 
true of the other countries which stand high in Fig. 117. 

Of course the presence of capital in any given region is a result, as 
well as a cause, of manufacturing. When a manufacturing enterprise 
makes money there is a strong tendency to use it in the same region for 
further manufacturing or commercial enterprises. Many people, to be 
sure, invest heavily in remote lands, but a much larger number prefer 
to invest in promising enterprises that are directly under their eyes, 
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and in the management of which they may have a share. One good 
reason for this is that each new enterprise generally increases the value 
of other businesses and property in the surrounding region. 

In proportion to the capital, the expenditures in manufacturing are 
far greater than in agriculture, for all the labor must be hired and all 
raw materials purchased. In 1923 the manufacturing establishments 
of the United States paid the huge sum of $11,009,000,000 for wages 
and salaries, $34,706,000,000 for materials and fuel and $2,660,000,000 
for interest on invested capital if we reckon at 6 per cent. The expendi- 
ture of nearly 50 billion dollars is a tremendous force in stimulating the 
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Fia. 118.—Per Capita Deposits in National Banks and Savings Banks, Sept., 1923. 


The figures in each state represent dollars per capita. Where the figures are enclosed in circles 
there are no savings banks. 


regions where it is spent. It increases the population and the savings, 
and it requires all sorts of other business enterprises to take care of 
the manufacturing population. Moreover, the spending of such vast 
sums also causes the highly developed manufacturing regions to attract 
capable men from other regions where the industries are simpler. All 
this, together with the advantages of having investments near home, 
tends strongly to stimulate new manufacturing enterprises. Thus 
the mere fact that industries are already established and are making 
money gives the shaded regions in Fig. 116 a tremendous advantage 
when it comes to establishing new factories. With manufacturing, 
as with mining, the modern tendency seems to be toward concentration 
in the most favorable location. 
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E. The Marketing Problem of Complex Manufacturing —The greater 
the complexity of a manufactured article the more limited in general 
are the areas where it can be sold. Highly complex articles like adding 
machines, textile machinery, and locomotives are purchased only by 
a limited group of people, the great majority of whom are concentrated 
in the cities of the more progressive parts of the world. In this they 
differ markedly from such universally used and only slightly manu- 
factured articles as flour, coal, wood, and other staple commodities. 
If these commodities are not offered for sale, people are promptly com- 
pelled to search for them. Hence the problem of marketing them is 
relatively easy and they can be profitably produced almost anywhere 
if there is a reasonable number of people and if the natural conditions 
are favorable. The sale of the complex articles, on the other hand, 
presents a difficult problem. A new law may render a given type of . 
automobile almost worthless; a new fashion may necessitate the sale 
of a large lot of dresses at a merely nominal price; or a new invention 
may make certain kinds of cotton machinery worth no more than 
scrap iron. Closely connected with this is the other side of the problem, 
namely, the buying of raw materials. It is a relatively simple matter 
to buy wheat for a flour mill; it is extremely difficult to purchase the 
hundreds of materials needed in making an automobile. The result 
is that the more complex types of manufacturing tend strongly to be 
located not only near the main markets, but where they can obtain 
the best type of salesmen and of purchasing agents. The best place 
for all these purposes is the large manufacturing cities where many 
industries are already established. 

F. Inventiveness as a Factor in the Distribution of Manufacturing.— 
Even the simplest kinds of manufacturing demand a considerable 
degree of inventiveness. As industries become more complex and 
competition keener, the necessity for ingenuity and inventiveness 
becomes greater. At the same time the possible rewards of a new 
invention increase, for the extent to which a new product can be mar- 
keted increases steadily with the degree to which people become accus- 
tomed to innovations. This is in harmony with the extraordinary 
way in which the number of patents issued by the United States Patent 
Office has increased. According to the following table, the rate is 
about two and a half times as fast as that of the increase in population: 


PATENTS ISSUED ANNUALLY IN THE UNITED STATES 


1860 4,778 LOOQ seater vox keeicics 26,499 
1870 13,333 LON O gesaruore eye 5. 35,930 
TS SO rece ec ci cnr ees 13,947 IRD S ctiagi oso 39,882 
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These figures illustrate the highly important fact that continued suc- 
cess in the higher types of manufacturing demands a constant stream 
of new inventions. The leading place is bound to go to those regions 
where the people have the ability, energy, leisure, and capital to make 
and apply the greatest number of successful inventions. Take a city 
like Waterbury, Connecticut, for example. That one city with almost 
no natural resources, with far less water power than it needs, and little 
except rugged hills for farmland round about it, has been the home of 
hundreds of inventions. One of the machines credited to Waterbury 
makes hair springs so small and delicate that a pound is worth nearly 
$50,000. Another machine carries on 141 operations automatically, and 
still another turns out screws so tiny that thousands are needed to 
fill a thimble. 

The Geographic Conditions of Manufacturing——From the fore- 
going discussion it is evident that while simple forms of manufacturing 
are possible wherever man lives, the evolution of manufacturing puts 
stricter and stricter limits on the regions where the highest types can 
be practiced. When wool and cotton thread were spun only by hand, 
and when the products were woven into cloth by the simple process 
of passing the woof threads back and forth across the warp by hand, 
the quality of the cloth made in the various parts of the world was 
almost the same. ‘To-day, when the finest cloths demand extremely 
complex machinery and great skill in organizing and financing the 
industry, the higher grades of textiles are manufactured only in a very 
limited area, chiefly in the northeastern United States, Great Britain, 
and a small part of continental Europe including Belgium, northern 
France, part of Germany, and Switzerland, together with a few neigh- 
boring regions such as Sweden and southeastern Canada, and one or 
two other areas, including the Pacific Coast of the United States, Japan, 
Australia, and New Zealand. In the same way, although pig iron and 
the coarser steel products are being manufactured more widely now 
than ever before, the making of high grades of steel goods, such as 
complex machines, is strictly limited to the areas just mentioned. The 
most notable fact is that the complex type of manufacturing flourishes 
only (1) where natural selection and migration have given the inhabit- 
ants a racial inheritance of high mental activity and capacity; (2) 
where the climate is so healthful and stimulating that people possess 
great energy and perseverance; (3) where a certain degree of skill 
has been acquired and each generation is able to teach its successor, 
and (4) where abundant capital is available, 
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EXERCISES AND PROBLEMS 


1. Study the relation of large cities in the United States to manufacturing. From 
Table 8 E pick out the 10 states with the largest percentage of the population engaged 
in manufacturing and the 10 with the smallest. In Table 6 count the number of cities 
of over 100,000 population located in each of these groups of states and in all the 
rest of the states. How many of the 10 highest states in Table 8 E are also among the 
first 10 in Table 2 E? What do you conclude as to the relation between manufac- 
turing and the size and number of cities? 

2. Study the racial composition of the manufacturing communities of the U. 8S. 
From Table 2 G, H, and I, and all columns of Table 3. Let different members of the 
class prepare averages showing the percentage of persons of each race in the 10 states 
which have the largest percentage of the population engaged in manufacturing (see 
Exercise 1). Compare the averages with the corresponding averages in (A) the 10 
states where colored people are most numerous, and (B) the 10 states from Iowa and 
Minnesota westward to the Pacific. What do you conclude as to the races employed 
in the unskilled labor of manufacturing regions? 

3. Study the three stages of manufacturing in some industry other than shoemak- 
ing. Choose an industry from your own town. From books of reference and from 
observation prepare an account of the characteristics of the community and the 
kinds of manufacturing processes in a typical community where the material of your 
industry is subjected to each of the three stages of manufacturing. Describe in 
detail the manufacturing processes in each case. Give the geographical and economic 
reasons for the distribution of the three stages of manufacturing. 

4. Explain why complex selling systems are an almost inevitable result of com- 
plex manufacturing and why they penetrate into the regions of simple and primitive 
manufacturing. 

5. Study one of the following simple industries in its relation to by-products: 
(A) Manufacture of kerosene, (B) slaughtering, (C) manufacture of gas, (D) saw 
mills, (#) cotton ginning. Use encyclopedias and census tables and determine the 
relative importance of the by-products and the original product, both in value and 
in number of persons employed. 

6. Explain the political relations between manufacturing and (A) immigration. 
(B) tariff, and (C) ship subsidies. Explain why the attitude of manufacturing com- 
munities on these subjects is likely to be different from that of agricultural com- 
munities. From the tables in the World Almanac determine the percentage of votes 
cast for a presidential candidate standing for a high tariff compared with the votes 
for his low tariff opponent at any election where the tariff issue was of chief impor- 
tance, and make an isopleth map. Or find the individual votes of the Representa- 
tives at Washington on some recent bills and determine what percentage of the 
representatives of each state voted for restricted immigration, a high tariff, or ship 
subsidies, and make an isopleth map. What relation can you see between your map 
and the dominant industries in various parts of the country? 

7. Compare the map of manufacturing (Fig. 116) with that of climatic energy 
(Fig. 47). From what is said in this chapter about the effect of climate on manu- 
facturing and from your own knowledge explain the resemblances and especially the 
differences of the two maps. What non-climatic factors, geographical and other- 
wise, are especially important in determining the regions where the most manufac- 
turing is done? 
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8. Suppose that three men are of exactly equal ability. One lives in the rugged 
part of Kentucky where transportation is so difficult that people often fashion their 
own tools; the second in a small town in North Carolina where he works in a cotton 
mill; and the third works in a watch factory in a Connecticut brass town. As the 
result of occupation alone what are the chances of mental development in each 
case? How far and in what way would mental development in each case be influ- 
enced by factors outside the man’s immediate job, but depending on the degree of 
development of manufacturing? 


CHAPTER XXII 


COMMERCIAL CENTERS AND THE ELON OF 
CITIES 


Factors in the Geographical Distribution of Cities.—In attempting 
to gain a clear idea of the distribution of the great cities which are so 
essential not only in commerce and industry, but in practically every 
aspect of civilization, let us limit ourselves to the cities of over 200,000 
inhabitants given in Tables 4 and 5. Their distribution is represented 
in Fig. 119 where each dot represents a great city. If smaller cities 
were added the general features of the map would still remain un- 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 
Fig. 119.—World Map of Great Cities. 


changed. The factors that control the distribution of cities may be 
divided into two classes: (A) those determining the degree to which 
city life prevails in various regions, and (B) those determining the 
exact location of individual cities. Omitting for the moment all human 
factors, it appears that the main physical factors of the first class are 
climate, the general relief of the land, the proximity of bodies of water, 
the general supply of mineral deposits, and the fertility of the soil. 
Those of the second class comprise especially the minor features of 
relief, harbors, water-power sites, and the specific location of mineral 
311 
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deposits. This second set produces its results directly by making 
some locations advantageous and others disadvantageous. The first 
set, however, acts for the most part indirectly through its effect on 
occupations, mode of life, density of population, stage of development, 
and type of civilization. 

Climate and the Distribution of Cities——So far as the growth of 
cities is concerned, the effect of climate upon human energy is even 
more important than its effect upon the supply of food and raw mate- 
rials. Cities, as we shall see, are primarily a response to human energy 
and productivity. Accordingly let us compare Fig. 47, showing climatic 
energy, with Fig. 119 showing the distribution of great cities. A 
resemblance is at once obvious. The regions of stimulating climate are 
thickly dotted with big cities; those with medium climates have a fair 
number; and those with enervating climates, very few. This rela- 
tionship is expressed numerically in the following table: 


Approximate 

Approximate Number of Average Size Percentage 
Population Great Cities | of Great Cities | of Population 

in Great Cities 


Type of 
Climatic Energy 


A B C D 
Very stimulating..| 333,000,000 98 602,000 17.9 
Stimulating......| 290,000,000 27 648,000 6.0 
Medium.........| 500,000,000 33 692,000 4.6 
Enervating...... 180,000,000 12 565,000 3.8 
Very enervating..} 500,000,000 20 379,000 ie 


The significant fact here is the regularity and rapidity with which 
the figures in column D tend to diminish from very stimulating to very 
enervating climates. Although the regions of very stimulating climate 
comprise only about 10 per cent of the earth’s surface and contain 
less than a fifth of the people, they contain over half of the great cities. 
The percentage of their population (column D) in great cities is twelve 
times as large as the corresponding percentage in regions of enervat- 
ing climate. Moreover, where the climate is very enervating the main 
growth of the cities is due largely to the temporary presence of people 
from more stimulating regions, as at Bombay, Batavia, Singapore, 
Colombo, and Bahia. 

It is important to know not only the general relation of cities to 
climate, but their exact relation to specific conditions of rainfall and 
temperature. In Tig. 120 the world’s cities of over 200,000 population 
are divided into groups according to rainfall. The height of the irregular 
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line shows the total population in all cities of each group. Large cities 
are almost absent in areas having less than 15 inches of rain, and are 
rare in those with 15 to 20 inches. As the rainfall approaches 25 
inches the cities increase enormously both in number and size. This 
group includes cities like San Francisco, Constantinople, and Adelaide, 
where the rain comes mainly in winter; like Mexico City, Lahore, and 
Peking, where it comes in summer; and many like London, Paris, 
Berlin, and Moscow, in fairly cool regions where a moderate rainfall at 
all seasons is sufficient. Regions with from 25 to 45 inches also contain 
many cities, but where the rainfall rises higher, large cities do not thrive. 

The mean temperature for the year (Fig. 121) seems to be even 
more important than the rainfall in its relation to the location of great 
cities. Where the mean annual temperature (average of warmest and 


Inches of Rainfall 
Persons 9 10 20 30 40 50 60 70 80 90 100 
28,000,000 


40°F. 50° 60° 70° 80° 


Fic. 120.— Population of Great Cities Fre. 121—Mean Temperature and 
Distributed According to Rainfall. Number of Persons Living in Cities 
of Over 200,000 People. 


coldest months) is less than 38° there are no large cities. Where it is 
less than 48° there are very few. But over half (52 per cent) of the 
113,000,000 people who live in cities of more than 200,000 population 
are concentrated in cities having a mean annual temperature ranging 
from 48° to 53° F. At higher temperatures, up to an annual average 
of 62°, cities are fairly numerous, but above that they are rare. The 
76 cities having mean temperatures from 48° to 53° average much 
larger (771,000) than do the 19 cooler cities (505,000), or the 93 warmer 
ones (489,000). 

The summer and winter temperatures of regions where great cities 
are located are illustrated in Fig. 122. The largest cities tend to be 
located where the coldest month averages 32° and the warmest 67°. 
Such temperatures, with an annual rainfall of about 25 inches and with 
plenty of storms at all seasons so that the rainfall is distributed quite 
evenly throughout the year, appear to furnish the most favorable 
climate for the development of great cities. This differs only a little 
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from the ideal climate as determined in other ways in previous chapters. 
Berlin approaches this type more nearly than does any other great 
city, just as London comes nearest to the ideal as determined by the 
more exact methods described in a previous chapter. 

Relief and the General Distribution of Cities——The relation of 
relief to the location of cities is much simpler than that of climate. 
The overwhelming majority of the world’s large cities are located on 

Mean Temperature level plains, as in the case of Chi- 
Digg 20 2 90 Se A010 OLE CO cago, Berlin, and Peking, or at least 
in regions of gentle relief, as at New 
York and Paris. A city built on 
really steep hills, like those of San 
Francisco or Hongkong, is rare. 
Level land is so great an asset that 
many cities, such as Seattle and 
Boston, have cut down some of 
their especially inconvenient high 
places, and used the material to fill 
10° 20° 30° 40° 60° 60” 70° 80° 90° 100° up shallow parts of their harbors. 
Fia. 122.—Average Size of Large Cities Large cities avoid high altitudes as 
in Relation to Coldest Month (Solid wel] as rugged relief. Among the 
Line) and Warmest Month (Dotted ah Cig : 
nee cities of over 200,000 population 
in Tables 4 and 5, only Denver, 
Tabriz, Teheran, Tiflis, Madrid, and Mexico City are located at high 
altitudes. All of these except Tiflis, which is in a broad valley, are 
situated upon piedmont plains of low relief. It seems to be difficult 
for a great city to grow up where the altitude is great, and almost 
impossible where the relief is really rugged. 

Great Cities and Water Transportation.— Bodies of water are almost 
as important as relief in determining what parts of the earth shall 
have many large cities. Here are the facts as to how the large cities 
of Tables 4 and 5 are related to bodies of water: 


93, with an average population of 636,000, are sea ports. 
9, with an average population of 752,000, are lake ports. 
42, with an average population of 653,000, are river ports. 
46, with an average population of 464,000, have no water communication. 


Sites where water communication is available are not 1 per cent 
as numerous as those where there are no navigable waterways. Yet 
such sites have been chosen for three times as many large cities as 
have the vast areas where no navigable waterways exist, and the cities 
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on the sites beside the oceans, lakes, and rivers are much larger than 
the others. 

Minerals as a Factor in City Distribution—In many dry parts of 
the world such as the Rocky Mountain States, northern Mexico, 
northern Chile, and the interior of Australia, a large part of the cities 
are mining centers. The same is true in some regions such as Alaska, 
which are too cold for profitable agriculture, in mountains like the 
Urals and Erzgebirge, and in certain old worn-down mountains such as 
those containing the iron ores of Lake Superior. Coal regions, such as 
South Wales, West Virginia, Pennsylvania, and Kentucky, are full of 


® Cities in coal regions 
© Cities outside coal fields 


| Bitaminous coal fields (ZA Anthracite coal fields 


Fig. 123.—Coal Fields and Cities in Pennsylvania. 


small mining cities. Mining alone, however, almost never leads to 
the growth of large cities. A few of fair size, like Johannesburg in 
South Africa, are indeed almost wholly devoted to mining, but as a 
rule the mines at any one place do not employ more than a few thousand 
men. In fact, in our whole list of cities with over 200,000 inhabitants, 
only Cardiff and Denver, both of which are among the smallest of the 
great cities, owe their growth largely to mineral production. Even in 
these it is not actual mining which causes the cities to be large, but the 
treatment and shipment of the product, together with the work of 
supplying the small mining towns with food and other goods. 

This illustrates the fact that the chief effect of minerals upon the 
distribution of large cities is accomplished indirectly through the work 
of manufacturing. How important this is may be judged from Fig. 123 
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showing all the cities of Pennsylvania, both large and small. The 
anthracite coal field in the northeast and the bituminous field in the 
southwest each have a group of coal cities, mostly small, centering 
around Scranton and Pittsburgh. Although these two coal fields 
embrace only a small part of the area of Pennsylvania, they support 
over half of the incorporated cities. Similar conditions prevail in 
Britain, as is also the case in the coal fields of Belgium, Germany, 
France, Alabama, and elsewhere. 

Soil and Cities —Good soil, like every other condition that increases 
the productivity of a region, has a certain tendency to foster the growth 
of cities. In Alabama, Fig. 22 C, for example, the Black Belt has six 
small cities within its limits or on its borders, whereas the much larger 
area to the south has only two. In Kentucky the central part of the 
Blue Grass region contains six small cities, whereas an area several 
times as great among the mountains contains none, but this is due 
to relief much more than to soil. In Iowa, on the other hand, we 
have seen that in counties containing cities the soil, as judged from 
the value of the farm land, averages no better than in other counties. 
Moreover, the prairie states of America and the most fertile plains 
of India, China, Europe, and South America are by no means the 
regions where cities are most numerous. Fertile soils undoubtedly 
play a great part in the growth of cities, but modern transportation 
permits their influence to be felt thousands of miles away. New York 
and London probably get as much stimulus from the world’s dark- 
colored fertile soils as do the cities located directly in their midst. 

The Character of the Hinterland.—The preceding sentence brings 
out the fact that the distribution of cities depends not only on specific 
conditions such as climate, relief, minerals, and soils, but upon the 
general combination of conditions in the hinterlands. The hinterland 
proper is the immediate country upon which the city depends for 
existence, and is distinct from the more distant regions with which the 
city is in intimate connection. 

It is the region whose surplus products the city disposes of and 
whose demands it tries to supply; the more distant regions are those 
to which the city reaches out in order to find a market for its hinter- 
land’s surplus and to obtain the products which its hinterland does 
not produce. The commercial city is like a giant sitting at the gateway 
of his estate. With one hand he sweeps up the products which the 
people of his hinterland prepare; with the other he reaches far out to 
other people, strangers perhaps, and offers his people’s products in 
exchange for something which he can hand back to his own subjects. 
Kansas City, for example, receives corn, wheat, cattle, and other 
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agricultural produce from its hinterland, which lies mainly to the west 
of it. It sells its goods largely in the manufacturing cities of the East 
and even in Europe where Kansas beef, pork, and flour feed the workers 
who make machinery, cloth, railway cars, and articles of adornment. 
The hinterlands of cities may overlap, for example that of St. Louis 
overlaps and partially includes that of Kansas City, for many of the 
goods that are shipped to or from the latter are bought or sold by 
merchants in St. Louis. In the same way the hinterland of Chicago 
overlaps that of both St. Louis and Kansas City, while that of New 
York extends over most of the northern United States as far as the 
Rocky Mountains. 

The products received from the hinterland of a coastal commercial 
center are rarely of the same bulk and value as those sent out to other 
regions. This is evident in many of the cities in Table 39. Regions 
with more exports than imports have what is called a favorable balance 
of trade (see Table 38 K), while those with more imports than exports 
have an unfavorable balance (Table 38 L). An excess of imports over 
exports, however, is by no means necessarily an unfavorable sign, espe- 
cially if a city engages in entrepdt trade or is a great financial center. 
At London, for example, in 1923, for every hundred dollars’ worth 
of exports there were $197 worth of imports. This is because London is 
a great financial and shipping center. Therefore large sums must be 
paid to it by foreign countries for interest on investments and for 
carrying freight in the ships which it owns. These sums are paid in 
goods, not currency, and hence the imports must exceed the exports. 
In other cases such as Calcutta, Alexandria, and especially Galveston, 
the imports are small compared with the exports. In such cases a few 
raw materials, jute and cotton in the present instances, are raised in 
great quantities in the hinterlands of the ports and are shipped in an 
almost unmanufactured state. In general, an undeveloped region with 
only primitive or simple manufactures exports more than it imports, 
while the highly developed country imports a great deal and balances 
this against its investments. The character of a city depends very 
largely on the nature of the hinterland as thus indicated, for where the 
product is chiefly raw materials and food the activity is slight. The 
manufacturing and financial centers that want these products are the 
places where most of the active buying and selling is done. Thus 
although both New Orleans and Galveston carry on a greater foreign 
commerce than Boston or Philadelphia, their réle is relatively passive. 
Their commercial activity is much less than that of the northern cities 
where exports and imports are more nearly equal and more varied so 
that they require much more planning in order to prepare and sell them. 
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The Detailed Position of Commercial Centers.—Thus far we have 
been considering the geographical conditions which cause commercial 
centers of a particular character or stage of development to be located 
in certain general types of regions. Now we must consider why the 
centers are located in particular positions within their general regions 
and why one position fosters growth far more than another. Except 
in special cases, such as mining centers, the chief factor here is transporta- 
tion. A city whose main business is commerce must be so placed that 
the trade of a certain distinct area flows to it more easily than to any 
neighboring center. The larger the natural catch basin, the larger the 
commercial center. Such basins are primarily the natural drainage 
basins, for man utilizes nature’s routes wherever possible, either floating 
goods down stream or building roads in the valley bottoms. New York 
City is a famous example of a commercial city which owes much of its 
supremacy over such neighbors as Philadelphia, Providence, and Boston 
to the Hudson-Mohawk Valley, which penetrates the Appalachian high- 
land, thus giving easy access to the vast level region extending as far as 
the Rocky Mountains. St. Louis and New Orleans are other examples 
of commercial centers whose position depends on the relation of trade 
routes to river basins. They cannot rival New York and Chicago 
because their main routes run southward instead of eastward toward 
the most active regions of the United States and Europe. 

The physical conditions which most frequently determine the posi- 
tion of commercial centers may be briefly summed up as follows: 
(1) Junctions of valleys, which usually means junctions of rivers, as at 
Pittsburgh. (2) Crossing places of roads in a plain. Generally a 
plain contains many crossings since the roads and railroads can go 
almost everywhere. Hence, there are usually many small commercial 
centers as in Iowa and Indiana, but a great combination of cross 
roads may cause one city to outrival the others as Indianapolis has 
done. (3) Mountain gaps. Many trade routes are temporarily 
dammed as it were by meeting the mountains, and hence have to turn 
and flow parallel to the mountains until they find a gap, as at Vienna. 
(4) Breaks in inland water routes also determine the position of a city, 
as in the case of the falls of the Ohio where Louisville grew up. (5) The 
crossing places of rivers determine the location of a large number of 
cities, among which are St. Louis and Omaha. The number of cities 
whose names contain the syllables “ bridge ” or “ ford,” or their foreign 
equivalents, testifies to the great importance of this cause which deter- 
mined the original position of many great cities, including London 
and Paris. (6) The heads and to a less extent any main indentations 
of lakes, and the places where lakes meet land routes are favorable 
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for the growth of commercial centers. Buffalo, Chicago, and Duluth 
are examples. (7) Closely allied to the lake centers of commerce are 
cities like Albany at the head of deep-water navigation. Such places, 
like most of those where land and water meet, owe much of their Impor- 
tance to the fact that the means of transportation must be changed. 
The cargo must be transferred from ocean vessels to canal boats, rail- 
ways, or trucks. 

(8) Last and most important are the places where land routes meet 
ocean routes, their importance is due to the extreme cheapness and 
ease of water transportation, and to the fact that when goods are once 
on the water they can be carried immense distances and in a great 
many directions without trans-shipment. To-day, the oceans, instead 
of being barriers to commerce, may almost be called magnets. The 
Atlantic draws the United States into intimate contact with Europe 
and make us share the problems of that continent whether we will or no. 
The Pacific draws us toward Japan and China so that we cannot ignore 
what happens in those countries. Commerce thinks of the ocean as a 
great level track with infinite switching possibilities and requiring far less 
fuel than even the best railway. 

Ocean ports may be divided into four types according to the char- 
acter of the harbor and its relation to routes on the land: (A) Open 
roadsteads such as Boulogne. These are usually poor because they 
do not offer good, safe harbors with plenty of depth and protection from 
the winds and waves. Also, they are rarely located at the mouths 
of large valleys, so that transportation toward the interior is hampered. 
(B) Bay ports like Boston. At such places the harbor may be safe, 
commodious, and deeper than that of Boston, and there may be plenty 
of room for docks and for a city; but if they are like Boston in lack- 
ing a gentle, easy valley leading far into the interior, they are much 
hampered. If the Hudson Valley ran eastward instead of southward 
from Albany, Boston rather than New York might be America’s greatest 
city. (C) River ports like New Orleans and Antwerp have the advan- 
tage of easy communication inland, but are often hampered by lack 
of depth and of space for anchorage, docks, and wharves. Only by 
extensive digging or by going far up or down the river can room be 
found. (D) Ports with both a bay and a river, as at New York and 
San Francisco, are the most fortunate of all. They usually combine 
safe and commodious anchorage with plenty of room for docks and 
wharves and with easy access to the interior. Nevertheless, they do not 
necessarily determine the positions of the largest cities, for Riga, and 
Nikolaiyevsk at the mouth of the Amur have such positions. So, too, 
does Smyrna, but it does not rival Boston, for example. 
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The growth of a commercial center is due primarily to the character 
of its hinterland. The part played by transportation is to determine 
the exact position of the city which is bound to grow up somewhere 
in order to handle the commerce of the hinterland. Constantinople, 
more than almost any other city, owes its growth to its wonderful 
combination of (a) a large bay, (b) a drowned river, (c) a deep inlet 
from the ocean extending far inland via the Black Sea, and (d) the 
crossing of land and water routes. Yet though its immediate position 
is perhaps more advantageous than that of any other city, it does not 
rival New York, London, Paris, Tokio, Chicago, Berlin, and Phila- 
delphia because it is not located in a region where cities as great as 
those just mentioned are yet needed. 

The Human Factor in the Growth of Ports.—In the days of sailing 
vessels and post roads, time was by no means so great a factor in trans- 
portation as to-day. Delays were expected because they were frequent, 
but to-day even an ocean steamer is expected to arrive almost on time. 
This change has occurred partly because of the expense of operating 
railroads and steamships. If a great steamer must lie idle waiting for 
room to dock or for a proper tide, the cost, including interest on the 
investment as well as wages, wear and tear, may run up to $5000 per 
day, and even on a train a delay of a few hours is very costly. Con- 
sequently, railway yards, warehouses, dockage space, equipment for 
loading and unloading, deep channels, and the other facilities provided 
by man are often more important than natural advantages in helping a 
city to grow commercially. Since shipping, far more than land com- 
merce, can easily move from port to port, the up-to-date ports of the 
world vie with each other in attracting it by providing facilities for 
loading and unloading quickly and cheaply. Conveyor belts and lifting 
towers, chutes, escalators, cranes, and cold-storage warehouses are only 
a part of the equipment, although even so there is still a great amount of 
work for longshoremen. 

The problem of building piers illustrates the human element in the 
growth of ports. Most American ports have room enough to build 
piers which are relatively cheap, but Hamburg, for example, has had 
to overcome the difficulty of a narrow river by the expensive method 
of digging slips. London and Liverpool have a disadvantage which 
most American and German ports do not suffer, for the rise of the tide 
is excessive. So English engineers have devised a system of docks 
that can be closed like locks. The question of the ownership of wharves 
is important, for dockage rates and management have almost as much 
to do with the attractiveness of a port as have the channel, wharves, 
and warehouses. Some ports are owned by the public, for example, 
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the municipal ports of Hamburg, Rotterdam, Antwerp, and Bristol. 
Others, including those of London, Liverpool, and Seattle are admin- 
istered as public trusts by the government; and still others, including 
Galveston, Savannah, and Southampton, are owned by private com- 
panies. In Europe, public ownership predominates. In the United 
States the semi-public type is most common where the Federal Gov- 
ernment combines with the state or city or both, and where railroads 
and special dock companies also control part of the port. 

A fine example of well-planned port facilities is the Bush Terminal 
at New York City. Built as an experiment, it was largely ignored 
by steamers for several years until its owners’ enterprise had convinced 
shippers of its practicability. Now it forms a small but complete 
commercial city in itself, with a subsidiary manufacturing city. When 
the terminal was completed its facilities included 8 piers, 2 floating 
bridges, 116 warehouses, a cold storage plant with a capacity of a 
million cubic feet, 9 car floats, 16 barges, 11 locomotives, and 30 miles 
of track. Eighteen steamship lines operated from the terminal to for- 
eign ports all the way from Norway to Zanzibar, and over a million 
tons of freight were handled. In addition to this there were 16 loft 
buildings, each a block in size, and together housing 220 industries. 
The working population of the terminal amounted to 24,000 people, 
which means that they and their families numbered at least a hundred 
thousand. So huge and complicated an organization is possible only 
where a great number of geographical conditions combine to produce a 
commercial city of the maximum size, with a maximum degree of 
activity, and serving a highly developed and populous hinterland with 
enormous resources. 

Cities and Density of Population—Human factors are as important 
in determining the general location of cities as in determining which of 
several individual cities in any given region shall grow most rapidly. 
The greatest of these factors is the general stage of development and the 
productivity of the people. It is often supposed that density of popu- 
lation also has much to do with the distribution of cities. In a certain 
sense this is true, for if the population is dense there must be many 
centers of commerce. But these centers may be of insignificant size, 
as in Java with its almost unequaled density of population. The point 
to be noted is that the percentage of city dwellers has little to do with 
the density of population. South Carolina, for example, has 55 people 
per square mile, but only 10 per cent of them live in cities; California, 
on the contrary, has 22 per square mile, but 57 per cent of them are in 
cities. It is likewise true that New Mexico has only about 3 people 
per square mile, and only 4 per cent of these live in cities of over 10,000; 
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while Rhode Island has nearly 600 people per square mile, and 83 per 
cent of them live in cities. ; 

Java and Australia illustrate the same thing as the Carolinas and 
California, but on a much more extreme scale, while England belongs 
to the same type as Rhode Island. Java has as many people as England 
and more than six times as many as Australia. Yet it has only two 
cities of over 200,000 population, Batavia with 300,000 people, and 
Soerabaya with 200,000. England, omitting Scotland, has 19 such 
cities with an average size of 600,000, and Australia has four averaging 
587,000. So far as the total city population is concerned, the dis- 
crepancy is still greater, for Java has 24 million people in great cities, 
while England has 113, and Australia 2}. Now Java is one of the 
most densely populated places in the world—692 per square mile, 
against 700 per square mile in England. Moreover, its population, 
as measured by tropical standards, is industrious, peaceful, and com- 
mercially inclined. The island les not far from the great trade route 
between Europe and the Far East, and it is well governed by a very 
active Dutch community. Thus, it has many of the most important 
conditions which lead to the growth of cities. Australia, on the other 
hand, has only 2 people per square mile and only 18 even in a relatively 
well-settled part like Victoria where the climate is good. Yet Austra- 
lia’s six state capitals contain almost exactly as many people as all of 
Java’s cities of over 10,000. How can so many people live on the 
farms in Java? How can so many live in the cities of Australia where 
manufacturing is still in its youth? 

So far as Java is concerned, the answer lies partly in the extreme 
fertility of the volcanic soil, the large percentage of the total area that is 
capable of cultivation, the warm, rainy equatorial climate which makes 
it possible to raise two or three crops almost everywhere, the small size 
of the Javanese people which diminishes their requirements for food, 
and the climatic conditions which also diminish the requirements for 
food and at the same time make it possible to get along with very 
little in the way of clothing and shelter. More important than these, 
however, are the temperament and habits of the people which not 
only cause them to be relatively unproductive (Fig. 2), but to be satis- 
fied with a standard of living which requires little beyond the food 
needed to support life. Australia, on the other hand, can support a 
huge proportion of its people in cities not because its soil is especially 
productive, its minerals especially abundant, or its climate propitious 
to agriculture, but because its people are few in proportion to the 
resources, and especially because they have the pioneer temperament 
which impels them to great and persistent activity. 
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Great Cities and Stage of Civilization —This leads us to inquire how 
far civilization and cities are connected. A comparison of Fig. 119 
with Fig. 48, showing the distribution of civilization, gives the following 
result: 


| Approximate 
Stage of Approximate Number of Average Size Percentage 
Civilization Population Great Cities | of Great Cities | of Population 


in Great Cities 


Very high....... 280,000,000 98 649,000 23 
High............| 250,000,000 33 653,000 9 
Medium.........| 720,000,000 AL 550,000 3 
Hage ee eee he on | 450,000,000 16 330,000 1 
Very low........ 110,000,000 2 238,000 4 


This table is like the one where climate and the people in cities 
were compared, but is more regular, and the contrasts between the 
highest and lowest are greater. The legitimate inference seems to be 
that the stage of civilization is the primary factor which determines 
the degree to which great cities develop. But civilization, as the term 
is generally employed, is mainly an expression of human activity and 
productivity. Thus our chief conclusion is that great cities and a high 
percentage of city dwellers are mainly a result of high productivity. 


EXERCISES AND PROBLEMS 


1. Distribution of urban population. Draw threeisopleth maps based on columns 
E and F in Table 2 and B in Table 5. What other maps do these resemble? Why? 
Which of your three maps is most regular? Why? What does this indicate as to 
the relation between climate, civilization, and cities? 

2. On the maps of Exercise 1 insert the metropolitan districts of Table 6, atid 
the European cities of over 300,000 population from Table 4. Beside each city 
insert a bar proportioned to the foreign commerce as shown in column C of Table 39. 
What does your map suggest as to the degree to which foreign commerce is con- 
centrated in a few cities? 

3. Classify the cities of over 300,000 population in Table 4 and in column B of 
Table 6 as (a) seaports or river ports reached by ocean traffic, (b) lake ports, (c) river 
or canal ports not reached by ocean steamers, (d) cities that are not ports. Find 
the total number and average size of each of these groups. How does the number of 
sites where seaports and lake ports might be located compare with the number 
where river ports and cities that are not ports might be located? How far do the 
river ports owe their growth to water-borne river traffic? What do you conclude 
as to the importance of oceans, great lakes and other connected waterways in the 
- growth of cities? 
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4, From Table 39 make a table of the fifteen cities with the greatest total foreign 
commerce. After each city indicate (a) population (Tables 4 and 6); (b) population 
of country (Table 1); (c) whether imports or exports are in excess; (d) mean 
temperature (average of July and January, Figs. 4 and 5); (e) kind of harbor, i.e., 
(drowned coast, river, artificial, etc.); (f) position on map of civilization (high, 
low, etc., in Fig. 48); (g) main kinds of exports and imports by general classes 
(Tables 42-44). Summarize the geographical conditions which determine the 
location of the greatest cities. 

5. On an outline map of the United States let one group of students insert for 
each city or district two bars proportional to the values of imports (column 
A) and of exports (column C), respectively, in Table 41. Let another group do the 
same for the tonnage of imports and exports (columns B and D). In what parts 
of the country are the exports (a) more valuable, (b) more bulky than the imports 
or the reverse? Describe whatever systematic differences there are between cities 
so located that their trade in one direction is much more valuable or more bulky 
than in the other. 


PART) I 


THE UNITED STATES AND CANADA 


CHAPTER XXIII 
INDUSTRIES WHERE MAN ROBS NATURE 


The Natural Advantages of the United States——No other country 
rivals the United States in wealth. Before the Great War the average 
wealth per capital was over $2000, and now, because of the increase in 
prices, it is about $3000. Great Britain ($2500), Canada ($2475), 
France ($2300), Australia ($1725), and New Zealand ($1380) appear 
to come next, although these figures are not very reliable because 
estimated according to different systems. They serve, however, to 
bring out the great concentration of wealth in the United States. The 
cause of such concentration is one of the great geographical questions. 
Why is the wealth per person in the United States, even under normal 
conditions, more than in the most progressive part of Europe, ten 
times as great as in Japan, and possibly fifty times as great as in China? 

The answer lies chiefly in four conditions: (1) the racial and social 
inheritance of the inhabitants, (2) the absence of any large settled 
aboriginal population, (3) the excellent climate, (4) the great and 
undeveloped natural resources of a new country, and (5) the fact that 
the population is still only moderately dense. 

(1) The original colonists were largely a picked group with uncom- 
monly high ideals and strong characters. The Pilgrims, Puritans, 
Quakers, and Huguenots thought for themselves and did what they 
believed right even when others opposed them. They not only brought 
to America some of the best ideas of Europe but had other ideas of 
their own. Many other early immigrants had the thrift to save money 
for a long, hazardous and expensive voyage, and the courage and love 
of adventure that made them willing to face the hardships of the wilder- 
ness. In later years these higher types of immigrants have been diluted 
by people of less ability, who were poor or unhappy at home and hoped 
here to find wealth and comfort. To-day Canada receives a much 
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higher type of immigration than the United States, for it carefully 
weeds out the unfit by inspection in their own homes. Nevertheless, 
the people of the United States as well as Canada are still of relatively 
high quality and preserve a high standard of living because a large 
proportion are descended from Europeans who had more than the 
average ability and character. 

(2) The immigrants to temperate North America were fortunate in 
going to a region where the population was sparse and also nomadic. 
When an advanced race settles among an aboriginal race having dif- 
ferent ideals and lower standards, as in Mexico, Peru, and South Africa, 
it almost inevitably is held back or deteriorates. Fortunately for the 
United States and Canada, the scanty Indian population consisted 
largely of hunting tribes who moved westward as the white man 
advanced. Hence, except where the mistake was made of introducing 
slaves and later of fostering a poor type of immigration, these countries 
have been free from racial handicaps such as are the bane of South Africa 
and much of South America. 

(3) The United States and southern Canada contain the only great 
section of the world where the climate rivals that of Europe in its com- 
bined advantages for both agriculture and man. Agriculture is almost 
incaleulably benefited by having sufficient rain at all seasons and 
relatively little variation from year to year. Man, as appears in 
Chapters VIII and IX, has the best health and most energy in a climate 
with storms at all seasons and with a strong but not excessive contrast 
between summer and winter. 

(4) A country with the preceding advantages is just the place where 
abundant undeveloped natural resources are most important, especially 
if transportation is easy. In North America, when the white man first 
came, the greatest resource was the virgin soil, especially in the central 
plains. The other natural resources are chiefly the minerals, forests, 
and fish. These last three are the subject of the rest of this chapter; 
they give rise to the industries which most ruthlessly rob Nature of her 
wealth without putting back anything in return. 

(5) One of the great advantages of the United States is that its 
population is less dense than that of most parts of the world. There is 
much dispute as to whether a low standard of living leads to densitz" of 
population or whether density of population leads to a low standard 
of living. The fact probably is that the two things work together. If 
for any reason population is allowed to become too dense, as appears to 
have happened in the Kentucky mountains, the standards of living must 
either fall because there is not land enough to provide sufficient products 
for all, or else a community must somehow draw upon other regions either 
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through migration or by taking up occupations such as manufacturing 
and then bringing food and raw materials from elsewhere. On the other 
hand, if the standard of living is lowered for any cause whatever, the 
population is almost sure to increase. The United States at present is in 
the fortunate position of having a high standard of living and of not yet 
feeling serious pressure from population. Nevertheless, it is an ominous 
sign that the most densely populated parts of the United States are also 
the parts where there is the greatest poverty and where the standards of 
living show most tendency to fall. 

The Mineral Wealth of North America.—In the accompanying table 
compare the percentage of the world’s production of minerals derived 
from each continent, with the corresponding percentages of population 


APPROXIMATE PHRCENTAGE OF WORLD’S MINERAL PRODUCTION 
BY CONTINENTS, 1923 
Mineral Africa Asia aves Europe orb: SOD Wares 
asia, America | America | States 

PATUUITIAT TUITION Speen wets Aare Pee tA cae flats cooks 37 G3 re al Mery ee 54 
Antimony..... 7 73 3 13 1 3 ; 
AS palit sets hte tray ebteiackre Glial acct é 46 54a) ee sh 7 
IBOUDRMIEW ci.og ee dae mo At Os ete 41 47 11 41 
(Conlugerry nates 1 5 1 50 Ce NNER Sethe 42 
Copper 4 43 if 8 65 21 54 
Golde. Sys 57 5 6 13 27 33 14 
Graphites .2se2 13 OR) 1G) eoioss oer 51 agen | Fe 4 Seite 3 
CRAGIN gov oc! agonos 1 1 5 ele Moosic ts 83 
lee AAO, Son Gal) ome on ‘Dery eit es. 38 CHIT | NS Serato 59 
Mead erat .cgeran 2 4 10 25 OS el Rito as 44 
Magnesite. = c)inerr - 3 1 86 kOe” seach 8 
Manganese... . Ley AAS Tihee ha ote 7 2 30 1 
Niche) ti eenctes al Weateainaint| We tae 11 4 Some Lee oe 2 
iBetroleumeear merrier fie 8 Ue Seer 5 88 il 73 
Phosphate..... AO arte crear eB tesa te: 3 ASE tal suehoace 48 
(Peal Sowa Se owoss heeceae Hames 37 3 60 1 
Dyritemaetcieta, | secret (gt eeseeme ater 86 (Sie pm (taerarheses a 
Salt. . 1k DDoS plRereaey.3 43 32 il 30 
Silveraemenenee 1 4 4 3 au 11 30 
Sulphune eee eer 2) Rdlussea sires 15 82 1 82 
JER eee 6 69 1 Ne ey eal Na rar 24 
SUNOS ten sete Nears 78 1 il? 3 il 3 
LANCE e 6 il 4 40 ZC oat pepe 46 
Population... . 7.8 51.5 0.4 28 .2 8.6 Bat) 6.3 
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in the bottom line. In North America, only antimony, graphite, man- 
ganese, platinum, pyrite, and tin are produced in quantities less than 
would be expected if production depended solely on the number of people. 
The same is true of the United States, except that nickel must be added 
to the exceptions, and pyrite omitted. In thirteen cases the per- 
centages for North America are more than four times the percentage 
of population. The only important minerals in which any continent 
except Europe excels North America are antimony, gold, phosphates, 
platinum, tin, and tungsten. In proportion to the population the 
production of minerals in North America, and especially in the United 
States, exceeds that of every other continent. In mineral reserves, as 
opposed to mineral production, North America similarly leads in many 
respects, although here we cannot speak so positively. But even if 
large discoveries should be made in other continents, North America, 
and especially the United States, will not easily lose their high rank. 

The Relative Importance of Mineral Products.—The importance of 
mineral products is almost incalculable. The discovery of how to smelt 
iron ranks with the introduction of speech, fire, tools, domestic animals, 
agriculture, and the wheel as a great epoch in human progress. Never- 
theless in 1919, the year covered by the census of 1920, the mineral 
wealth produced in the United States was worth only 43 billion dollars 
compared with 20 billion for farm products, and 25 billion as the value 
added by manufacturing. Indeed, the mineral production that year 
was less valuable than two great crops, corn (3850 million) and wheat 
(2 billion). ‘Thus, important as minerals are, they cannot compare 
either with the soil or with human labor as a source of wealth. 

The accompanying table shows the relative values of the mineral 
products of the United States. The fuels are worth more than twice, 
and the quarry products three-fourths, as much as the metals. Ordi- 
nary stone produced in the United States is worth about three times 
as much as silver or gold, while sand exceeds lead. 

Distribution of Mineral Production in the United States.—Figures 
124, 125, and 126, showing the distribution of fuels, metals, and the 
non-metals other than fuels in the United States and Canada, present 
an interesting contrast. The most noteworthy general features are: 
(1) the far denser shading of the fuel map than of either of the others; 
(2) the wide distribution of fuels in the United States and their scarcity 
in Canada; (3) the fact that only in the production of the non-metals 
other than fuels does Canada seem to rank with the United States in 
proportion to population. In the fuel map, Fig. 124, the enormous 
concentration in Pennsylvania and West Virginia represents not only 
all the true anthracite coal of the world and the best part of the bitumin- 
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VALUE OF MINERALS PRODUCED TO A VALUE OF OVER $20,000,000 
IN THE UNITED STATES IN 1923 


(Expressed in Millions of Dollars) 


Fuels Metals Non-Metals 
Bituminous coal..... 16367) Pig iron. 2..-.... 936 | Clay products, brick 407 
Retroleumies.aee ae C3 e@oppe gene aee 2 Germ Chine ieee 260, 
Pennsylvania anthra- ead Aree antag LORE SUONe NE tae 162 

(OIC rea cats aS AOD een Ceara GOP esand sheets 91 
INGHUEEN PB cogne ooo  VAROD || USGS codons coe GO Meal Wabauteven,. An iasaeem-ainin che) 
Natural-gas gasoline. 74 | Gold............ BA || ME yqoWeI ooo gooceee oo 

Tronvalloy.sitevear Cre Sal SAL ete eee ne ae me S, 
Aluminum....... PAS || UUM, oo a oon 26 
Allvotherteee ere 18 | Mineral pigments 
semi-metallic..... 24 
Alotherttnn oe. 87 
AWS eilLS oe otto ae 3383 eT Obl aac eea ha cae 1498 aL tale eee eee ee 4133 


Fra. 124.—Annual Production of Fuels in the United States and Canada. 


ous coal of the United States, but also considerable supplies of petroleum 


and natural gas. 


This eastern area of abundant fuels continues to 


Illinois on the west and Alabama on the south. Probably no other part 


of the world is so well supplied with high-grade fuel. 


A second important 


concentration centers in Kansas, Oklahoma, and Texas and extends 
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over into the neighboring states. It represents a fair production of 
coal and a huge production of petroleum. A third but much smaller 
concentration in California is due to petroleum alone. In Canada the 
value of the entire production of fuels is approximately the same as in 
Colorado, and less than in thirteen other states. 


Fig. 125.—Annual Production of Metals in the United States (1920-1921) and 
Canada (1922). 


The metals of the United States and Canada show a much less 
marked concentration than do the fuels. By far the greatest concen- 
tration occurs in the Lake Superior region and is due mainly to iron ore 
although there is also a little copper. Arizona and the entire tier of 
Rocky Mountain States as far as British Columbia likewise show a 
rather high degree of productivity in the metals, but this is not so con- 
spicuous as might be expected from the reputation which these states 
have acquired as mining centers. Copper and silver, with smaller 
amounts of lead, zinc, and gold, are the main metallic products of the 
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Rocky Mountain area. A third distinct mineral-producing area is the 
lead and zine region of Missouri. The non-metals other than fuels, 
on the other hand, are distributed quite evenly over the country. 
In a general way their value bears a fairly close relation to the density 
of population and the activity of business. Quarrying, like agriculture, 
is a relatively universal occupation, not only in the United States but 
in almost all well-inhabited countries, except plains with deep soil and 
tropical regions with a dense cover of vegetation. In the United 
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Fig. 126.—Annual Production of Non-metallic Minerals Other than Fuels in the 
United States and Canada. 
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States, however, its products are worth scarcely one-twentieth as much 
as the agricultural products. 

The value of the output of minerals per worker in various regions 
varies far more erratically than does the similar value in agriculture or 
manufacturing. This is due to great differences in (1) the richness of 
mines, (2) the depth at which the ore is dug, (8) expenses in draining 
and ventilating the mines, (4) transportation, and (5) the amount of 
material that must be removed to get a given product. Thus in 1919 
the production of copper per worker in the copper industry was 63 tons in 
Michigan, nearly 16 in Idaho, and nearly 19 in Arizona. In Texas, 
where the oil wells average 27 barrels per day, there is only one worker 
for each 7100 barrels produced per year, while in Pennsylvania where the 
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wells are old and average only 0.3 barrel per day the annual production 
per man is 820 barrels. Another noteworthy difference between min- 
ing and agriculture is the extreme localization of each product. Iowa, 
for example, is a great corn state, but corn furnished only 39 per cent 
of the value of its farm products in 1919, while animals furnished about 
25, wheat 11, and hay 11. In Mississippi, one of the states where the 
one-crop system is most persistent, 54 per cent of the value of the farm 
products in 1919 was due to cotton, 18 to corn, and 14 to animals. On 
the other hand, in Pennsylvania, coal mining employs over 93 per cent 
of the persons engaged in mining; in Arizona an equal percentage is 
engaged in mining copper, and in four-fifths of the states over half the 
mining population is engaged in a single industry. In more than half 
the states the three leading mineral industries employ more than 90 
per cent of all the people engaged in such occupations. This means 
that in mining regions, as in those devoted to one-crop agriculture, if 
the main industry suffers there is little else to fall back on. 

The Problem of the Mineral Industries—Every industry has its 
own problems, which often have a widespread effect. For example, 
how far can the production of gold be increased without lessening the 
value of the product? Anything that lowers the cost of producing 
gold immediately increases the supply of gold brought to the mints, 
and raises the gold reserves. This tends to make money cheap, which 
is the same as making prices high. Thus any marked change in the 
rate at which gold is produced not only makes trouble in business, but 
raises a serious problem for the owner of gold mines. 

The production of most mineral products varies according to the 
general conditions of business. The demand for iron, as we have seen, 
is regarded as a good indication of the general trend of business. Among 
the metals the price of copper is especially subject to fluctuations. 
Hence, copper mines often suffer periods of stagnation and the stock of 
copper companies is a favorite among stock market manipulators. Of 
late, petroleum has been the most variable of all the main mineral 
products, both in the amount of production in any given area and in the 
price of the stock of its companies. Variations in mineral production 
have a great effect not only on the local population, but upon financial 
centers through fluctuations in dividends, in the price of stock, and 
in the calls for new investments. The price of mineral products often 
determines how active many kinds of factories shall be. 

Many fluctuations in mineral production arise from causes outside 
the general conditions of business. For example, the seasonal character 
of the coal business works much harm in this greatest of all mineral 
industries. Although industrial consumers create a demand for coal 
all the year, they burn more in the winter than the summer, not only 
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because of the low temperature but because the busy season is more 
apt to come in winter. In the United States, domestic users,. who 
consume about 120 million tons per year against 180 million by manu- 
facturers, 125 million by railroads, and 10 million by steamships, 
provide an extremely seasonal market. Hence, the miners often work 
only part time. They have struck more than once in order to assure 
themselves at least thirty hours of work per week and wages enough 
in that time to enable them to support their families. They would work 
full time at lower hourly wages, if they were sure of full-time work all 
the year. One remedy for this lies in storing coal during the dull season. 
With proper machinery the cost of putting it into storage and taking 
it out again is only 10 to 15 cents a ton. Such storage would reduce 
the cost of mining, free labor for other industries, and help the rail- 
roads. At present the railroads require an unnecessarily large equip- 
ment because there is a great demand for coal cars in the autumn 
while many are idle in the spring. The coal trains require engines and 
crews just when the crops also make great demands. In coal mining, 
more than in most businesses, one of the greatest needs is to overcome 
the effect of the seasons and create a uniform flow of business. The 
great difficulties of West Virginia in education, in public safety, and in 
other respects would be distinctly helped if the coal miners had steady 
work at fair wages all the year. 

Another very serious type of fluctuation in the coal business arises 
from the fact that in no other industry are strikes so frequent, so wide- 
spread, and so prolonged. Here is the record of strikes in the coal 
mines of the United States for twenty-three years: 


Thousands Thousands 
Average Average 
‘ Days Y Days 
ee Men on | Working Lost car | Men on Working Lost 
Strike | Days Lost | per Man Strike | Days Lost | per Man 
1900 132 4,878 37 1912 311 12,527 40 
1901 21 734 35 1913 135 3,049 23 
1902 200. 16,672 83 1914 162 11,014 68 
1903 47 1,341 28 1915 67 2,467 37 
1904 78 3,383 43 1916 ibyAl 3,345 20 
1905 38 797 21 1917 160 2,348 15 
1906 372 19,201 52 1918 19 509 6 
1907 33 462 14 1919 453 15,761 35 
1908 145 5,450 38 1920 282 5,914 21 
1909 25 724 29 1921 151 3,106 2 
1910 218 19,251 88 1922 603 73,497 122 
191). 41 984 24 
Average . tial 9,018 39 
| 
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The record indicates an average loss of about $125 per miner in 
wages each year, or one-sixth of the average income. The great coal 
strike of 1922 is estimated to have cost the miners $50,000,000 per 
month in wages, the operators $30,000,000, and the general public an- 
other huge sum. The anthracite strike in 1925 and 1926 was even worse. 
It lasted 165 days, affected 828 mines and 158,000 men, and cost toward 
a million dollars a day in wages, half as much in profits to the mine 
owners, and perhaps half a billion dollars in all. 

In no other state is the percentage of miners so high as in West 
Virginia, and nowhere else are serious strikes so common. During the 
present century civil war has almost occurred several times when the 
private police of the mine owners have struggled with the miners. 

The fluctuations due to the exhaustion of supplies are in the long run 
far more dangerous than any other fluctuations in mineral production. 
Fortunately this does not yet apply to coal, iron, aluminum, stone, 
clay, and lime. It applies, however, to most of the other metals and 
rarer mineral products. Abandoned copper, lead, and zine mines 
can be counted by the hundred in various parts of the world; old gold- 
dredging operations in California have left certain river valleys a mere 
waste of gravel. The world would probably soon want hundreds of 
times the present supply of platinum, tungsten and other rare minerals, 
if the supply were abundant. The scarcity of many minerals was 
especially emphasized during the Great War. For example, the 
United States is the largest user of chromite, but is not normally a large 
producer. In 1913 the domestic production was only 230 tons, or less 
than half of 1 per cent of the normal consumption of 65,000 tons, used 
mainly for special kinds of steel, for tanning leather and for refractory 
brick and furnace lining. By developing small deposits, the United 
States raised its production to nearly 84,000 tons in 1918, an amount 
almost equal to the imports of that year. But a few years of use on 
such a scale would much deplete the better deposits. Chromite is simply 
one of many minerals which have a great and growing value, but which 
appear to exist only in such small quantities that a century or two of 
exploitation like that which is now going on would practically exhaust 
them. No one who has any regard for the future can fail to feel the 
imperative need of careful conservation. It is not surprising that after 
the Great War no problems were harder to solve than those centering 
around rights to mineral wealth. A possible step toward the solution 
of some of these problems is thought by many people to lie in the 
growing movement toward vesting all mineral rights in the general 
public, while allowing and encouraging private enterprises to develop the 
minerals. 
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The Great Use of Wood in the United States and Canada.—City 
people with their brick houses, iron fences, and coal for fuel rarely 
appreciate the importance of wood. Nevertheless, half the buildings in 
the United States and more than half in Canada are made of wood. It 
is estimated that nearly half the inhabitants employ wood extensively for 
fuel. Farmers are the greatest users of wood, for their buildings, imple- 
ments, barrels, boxes, fences, and cordwood probably account for fully 
half the supply. To-day the United States is the world’s greatest pro- 
ducer of wood, while Canada produces vast supplies in proportion to her 
population. Russia has a larger acreage of forests than the two Amer- 
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Courtesy of the United States Forest Service. 


Fig. 127.—Forests of the United States in 1620. 


ican countries, but it has not developed its supplies on a large scale. The 
estimated forest reserves of Canada, nearly one million million board 
feet, and of the United States, over two million million, are probably 
not over thirty times as much as the United States uses each year. In 
fact, the United States each year uses more than four times the annual 
growth of its forests. Almost no other country uses wood so freely, 
the average per capita consumption of lumber aside from fire wood 
being normally over 300 board feet in the United States, 150 in Germany, 
and 120 in Great Britain. Three-fifths of the United States forests are 
already gone and most of the timber which could easily be transported 
to large centers of population is exhausted (Figs. 127, ton129), sali 
of the timber still standing is in three states, Washington, Oregon, and 
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AREA OF VIRGIN FOREST 
1850 


Each dot represents 
25,000 acres 


Courtesy of the United States Forest Service. 


Fig. 128.—Forests of the United States in 1850. 


AREA OF VIRGIN FOREST 


Each dot represents 
25,000 acres 


Courtesy of the United States Forest Service. 


Fig. 129.—Forests of the United States in 1920. 
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California, while British Columbia contains nearly half the Canadian 
supply, including by far the best grades (Fig. 130). 

Changes in the Forest Industries.—Three great changes are taking 
place in the use of forest products in the United States. (1) The 
location of the main supply has moved southward and westward; (2) 
the relative importance of different kinds of wood has changed; (3) the 
methods of cutting and of conservation have altered. Until about 1850 
the pine woods from Maine to northern New York and Pennsylvania 
were the chief sources of softwood, white pine being the chief species and 
also much the best. Even in 1880 Maine still stood seventh, and New 
York fourth, among the lumber-producing states, as appears in the 


THIS CIRCLE’ 
REPRESENTS 
2 BILLION 
BOARD FEET 


(i EXCESS OF CONSUMPTION , 
OVER PRODUCTION 


WZ SURPLUS OF PRODUCTION 
OVER CONSUMPTION 


Courtesy of U. S. Department of Agriculture. 
Fria. 130.—Lumber Shortages and Surpluses in the United States. 


following table. Then the northern parts of the Lake States, especially 
Michigan, Wisconsin, and Minnesota, became the center of supply, as 
appears from the order of the states in 1890. The production of white 
pine in the Lake States rose from 3} million board feet in 1877, to 83 
in 1892, and then fell to 3 in 1906. Next the growing need of soft- 
wood led to the exploitation of the great forests of the southern part 
of the Atlantic coastal plain, bringing Georgia and North Carolina 
among the first eight states in 1900 and advancing Louisiana to second 
place in 1910. But the South could not furnish enough, and in 1910 
Washington had become the greatest lumber producer, while the great 
coniferous forests of the Pacific mountains also placed Oregon and Cali- 
fornia among the first eight states. With hardwood a change in loca- 
tion has likewise occurred. The oak and maple of the states from 
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Pennsylvania to Michigan helped to give them a high place up to 1900, 
but now Tennessee and Arkansas have come into prominence. The 
hardwoods grow chiefly on the best soils and in the best climates. 
Hence, the area where they are still raised is greatly restricted by the 
growth of farming. 


RANK OF STATES IN LUMBER PRODUCTION 


Rank 1880 1890 1900 1910 1915 1918 1922 
1 Mich. Mich. Wis. Wash. Wash. Wash. Wash. 
i, Penn. Wis. Mich. La. La. La. La. 
3 Wis Penn. Minn. Miss. Miss. Ore. Ore. 
4 INeR YS Minn. Penn. Ore. N..G. Miss. Miss. 
5 Ind. Wash. Ark. Wis. Ark. Ark. Cal. 
6 Ohio INe Ye Wash. Ark. Tex. Tex. Tex. 
7 Me Tex. Ga. Tex. Ore. Cal. Ala. 
8 Minn. Ind. N.C. NaG Ala. Ala. Ark. 
Mp LONG HAUL FROM MAIN LUMBER PRODUCING RE ress 
hk, YY TO-MAIN CONSUMING REGION roe 
©) Mang, Yj oY 


YpWJocUdun:; LES : 
K Y Up 74 OF OUR LUMBER 
oe INI923 


1S REGION CUT Yj 
36% OF OUR LUMBER Q 


THIS REGION 
CUT 34% OF OUR 
LUMBER IN 1923 


IN 1923 
FROM PORTLAND ORE. TO CHICAGO...._......- $20.16 PER M 
REIGH ie " * WP GOs NE Wey ORiereeees: $25.20 » : 


FROM HATTIESBURG MISS. TO CHICAGO......$12.54 "= 
" " TO NEW YORK._$15.51 "  # 


Courtesy of U. S. Department of Agriculture. 
Fic. 131.—The Long Haul of Lumber in the United States. 


The change in the location of the American sources of lumber has 
had a pronounced effect upon the cost of transportation (Fig. 131). 


INDUSTRIES WHERE MAN ROBS NATURE 339 


In 1923 about 34 per cent of our lumber came from mills on the Pacific 
Coast, and 36 per cent from those in the southern states. But two- 
thirds of the demand is still in the northeastern states from Illinois to 
Massachusetts. It costs about $12.50 to transport a thousand board 
feet of lumber from the southern states by rail to Pittsburgh, and 
$15 to Boston. Western lumber is now moving in increasing volume 
from the Pacific Coast, 2000 miles or more by rail, to the western Lake 
States at a cost of $17 or $18 per thousand board feet, and 7000 by 
sea through the Panama Canal to the North Atlantic ports at a cost 
of $14 or $15. Pacific lumber even goes inland by rail from Baltimore 
to Pittsburgh and Cincinnati. Obviously all this raises the price of 
lumber and hence of houses and other buildings. In 1920, more than 
1,660,000 carloads of lumber were shipped by rail and water in 
the United States at a cost of over 250 million dollars. Even in the 
short period from 1914 to 1920, changes in the distribution of 
the lumbering industry added 30 per cent to the average length of the 
railway haul of lumber in the United States. 

The change in the location of the chief lumber areas has caused new 
kinds of wood to spring into prominence. The following table shows 
how certain kinds derived from northern and eastern species have fallen 
off during the present century, while others derived from southern and 
especially western species have increased. 


PRODUCTION OF LUMBER IN UNITED STATES 
IN MILLIONS OF BOARD FEET 


White Yellow Douglas Oat Poplar Elm 
Pine Pine Fir 
THEI ss Se ee Cee Be ee 9.66 1.74 4. ib 0.46 
OOO Rete oes ckd sree en: 3.90 16.28 4.86 4.4] 0.86 0.35 
OLS curs otc eet a8 oe Ph PAY) 10.85 5.82 92 (0B) 0.29 0.20 
O22 Ms, ein Aci eee 1.38 i eye) 6.83 IG 0.27 0.14 
Change in production, 
1 S390= 1922 er eet —82% | +19% | +292%| —64% | —76% | —70% 


The change in forest methods is well illustrated by the fact that 
the national forests in the United States increased from 46 million acres 
in 1899 to 167 million in 1909, while those of Canada rose from 700,000 
in 1901 to 153 million in 1917. The need of a careful forest policy 
appears from the following annual averages for 1909 to 1918: 
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} 


Millions of Per Cent 
Cubic Feet 


Total wood cut in U. 8. forests except for fuel... . 14,319 100 
Wasted in the forest and at the mill............ | 10,037 70 
A-vailablestor Usenet eae tie ter ae ee 4,282 30 


Approximately 5 per cent of the wood available for use is lost in 
seasoning and still more in converting the raw lumber into finished 
products. Scarcely a quarter of the actual wood is finally used. 

Enormous waste also occurs through forest fires due largely to the 
dry waste wood left when the lumbermen lop off the tops and branches 
of the trees. In the five years from 1916 to 1920, about 160,000 forest 
fires burned more than 56 million acres of land in the United States and 
caused a loss of 86 million dollars in timber alone, and probably a far 
greater loss in the destruction of the nitrogenous humus of the soil. The 
conservation policy of the United States and Canada is rapidly diminish- 
ing such losses. In addition to thus conserving the lumber supply and 
helping to steady the price, the forest reserve system prevents the 
washing away of the soil which is often a serious consequence when 
forest fires destroy the roots and small plants which hold the soil in 
place after the trees are cut. Another and growingly important benefit 
of forest reserves is that they provide wonderful opportunities for 
recreation. Each year, from a quarter to a half million non-residents 
are estimated to visit the Maine woods, and to spend there toward 
50 million dollars. If those woods were permanent forest reserves, 
their value and permanence in this respect would be greatly increased. 

The Relative Importance of Fisheries at Present.—Because fishing 
is one of the primary occupations like agriculture, mining, and lumber- 
ing, its importance is often over-rated. For every person classified by 
the United States Census in 1920 as a fisherman, the following num- 
bers were engaged in other occupations: 


HISDING renner cor che ea Ree 1 Domestic service............ 64 
Lumbering and forest products. 5 TLTACG.N aoe ae 80 
Mineral extraction............ 21 A STICULCUTC area 202 
IPFOlGSSIONS/Act...vay.ts Cree ene 41 Manufacturing and mechanical 
ADNAN ATV MUMP OV Con op ne 58 MALOU oy aw A Ke oot ae 241 
Clerical occupations. ......... 59 


The slight relative importance of fishing, which includes oystering, also 
appears in the fact that the fishermen are approximately as numerous 
as any one of the following groups: actors, dentists, draftsmen, peddlers, 
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candy makers, cabinet makers, stock herders, or fruit growers. Errand 
and messenger boys are more than twice as numerous, and nurses 
three times as abundant. The value of the fishery products of the 
United States is estimated by the Fishery Bureau as about 90 million 
dollars per year, including Alaska. This is more than the value in 
Japan or Great Britain, which normally stand next,* but is probably 
less than that of China (Fig. 132 and Table 22). Yet it is only about 
equal to the value of the sweet potatoes, kafir corn, or cotton seed 
raised in the country, and only one-seventeenth that of corn. During 
the year 1919, according to the census reports, the value of the fisheries 


Denoyer’s Semi-elliptical Projection. Drawn by Denoyer-Geppert Co., Chicago, Ill. 
Fig. 132.—World Map of Production of Fish. 


Each dot represents an approximate value of $1,000,009. 


products was exceeded by that of corn, hay, wheat, cotton, oats, tobacco, 
apples, and barley, in the order named. 
The Reasons for the Small Production of Fish.—Some of the chief 
hindrances to a greater use of fish are as follows: (1) The distance of the 
fishing grounds from home. Even the oysterman usually does his 
work at least a mile from home, whereas few American farmers have 
fields so far away. (2) The danger involved in seafaring. A note- 
worthy feature of the mortality statistics in the fishing countries of Ice- 
land, Newfoundland, and Norway is the great excess of deaths of young 
men from 15 to 30 years of age compared with young women of the 
same ages. (3) The precariousness of the occupation. It is no light 
thing when a fishing boat sails several hundred miles to the Banks, and 


*In Table 22 the value of the fishery products of France appears to rival that of 
the United States and Japan, but that is probably merely because the latest avail- 
able French data pertain to the wartime period of inflated prices. 
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then searches for weeks without catching any appreciable supply of 
fish. The good years bring “ prosperity and plenty,’’ while the bad 
years bring ‘hardship and hunger.”’ (4) The difficulty of preserving 
the product. Not only do fish spoil rapidly, but the fisherman cannot 
drive his animals alive to the railroad station and ship them to a well- 
prepared slaughter house as can the farmer. Nor can he suit his own 
convenience as to how many he will kill at a time. He must catch the 
fish when he finds them, and clean them, salt them, or otherwise pre- 
serve them atonce. (5) This is one reason for another difficulty, namely 
the hardship of the fisherman’s life. Such a life has indeed an attraction 
for many young men, and helps to produce the finest type of sailor, but 
the hardship causes many to shrink from it more than from most 
occupations. 

These reasons, and others, join with the location of the fishes’ food 
supply in causing a large share of the fishery products of the United 
States to consist of oysters, lobster, salmon, and other species caught 
in shallow water close to the shore. Even ‘‘ deep sea”’ fisheries are 
conducted in the relatively shallow water over “ banks ”’ such as those 
of George’s, Newfoundland, and the North Sea. Only in such places 
does the sunlight reach the sea bottom so that vegetation can grow 
and supply food for the fish or for their prey. This food supply increases 
in high latitudes presumably because dead organisms decay quickly 
in the warm surface waters of low latitudes, but are preserved a long 
time in colder water, so that in high latitudes the sea contains more 
floating food than in low. The difficulty of preserving fish in warm 
countries and the unwillingness of tropical people to exert themselves 
as do the New Foundlanders, for example, also help to cause fishing 
to be less common in low latitudes than in high latitudes such as Alaska 
and the Labrador coast. 

The Possibilities of a Food Supply from the Ocean.—Although the 
ocean to-day probably does not supply 1 per cent of the food of the 
United States, it offers one of the greatest sources of increased supply. 
Some of the ways in which the vast undeveloped resources of the sea 
can be developed are as follows: (1) By developing people’s knowledge 
and taste so that new kinds of seafood may be used. To a middle 
westerner it seems strange to find the following on one bill of fare in a 
small sea-grill in Boston, the greatest American market for fresh fish: 
cod, sole, flounder, halibut, scrod, mackerel, clams, bluefish, fresh 
salmon, crabs, butterfish, shrimps, lobster, oysters, swordfish, haddock, 
and finnan haddie. But the Bostonian has not yet learned to eat whale 
meat, shark, and the despised dogfish, although they are good food. 
(2) Modern methods of refrigeration make it far easier than formerly 
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to use the fish of warm latitudes. Although fish are not so abundant 
there as farther north, they exist in vast quantities, and the warm 
climate and relative absence of storms lessen the danger and hardship 
of the fisherman. (3) Another means of increasing the use of the 
sea as a source of food hes in helping the fish through the first part of 
their lives. For every fish that reaches the size of one’s finger, hundreds 
or thousands of eggs and newly hatched fish are eaten by other animals. 
That is why in the banner year of 1919, for example, the United States 
Government not only distributed about 1200 million fish eggs to local 
hatcheries to be hatched under protected conditions, but distributed 
4500 million fry and 150 million fingerlings, yearlings, and adults. 
Fish thus protected have a vastly greater chance of growing up than 
have those left to chance. Although fish hatcheries at present are of 
more value to inland waters than to the ocean, they represent a 
distinct tendency toward the control of the sea by man in somewhat 
the same way that he controls the land. Ages ago man lived on plants 
and animals that grew of themselves; now he lives on those that he 
himself raises. Where only one person could then get a precarious 
living in one square mile, two or three hundred can now provide for 
themselves abundantly. The leasing of oyster beds by the state, 
the licensing of lobster fisheries and the distribution of fish eggs are 
faint beginnings of the cultivation of the sea. Nowhere else, perhaps, 
is there a greater opportunity for man to increase his power over nature 
and obtain new supplies of food. 


EXERCISES AND PROBLEMS 


1. From Table 28 insert on a large map of the United States the name of the 
mineral industry standing first in each state and the number of thousand workers 
engaged in the industry. Shade the map in five colors according to the dominant 
industry: (1) coal, (2) petroleum, (8) iron, (4) other metals, (5) quarry products. 
Remember that in states like Maryland, Virginia, and Alabama the coal is all in the 
Appalachian portions. Find out what parts of Texas, Oklahoma, and California 
produce petroleum, and shade accordingly. Shade the rest of these states in accord- 
ance with the second mineral, as given in Table 28. Where the production is so 
small that no data appear in Table 28, shade for quarry products such as gravel and 
sand. Discuss the distribution of the five types of products. 

2. Make a similar map for the mineral industries second in importance. Which 
type shows the greatest increase in area in this map compared with the first? Why? 
How does the number of people employed in the second industry compare in general 
with the number in the first? What state receives the same shading in both maps 
and why? How do the petroleum and coal areas in the two maps compare? 

3. Make a map of the third most important mineral product. In how many 
states does the third industry employ enough men to be really important? In what 
states do all three of the main mineral industries belong to one type? On another 
map shade each of these states with a special color. What do you conclude as to 
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(a) the number of important mineral industries in any one state? (b) the relative 
location and extent of each of the three types—fuels, metals, and quarry products? 
(c) the centers of production? 

4, On another set of maps of the United States insert in each state the number of 
persons engaged in each of the following mineral industries: (1) iron, (2) gold, silver, 
copper and quicksilver, (3) lead and zine, (4) coal, (5) petroleum, (6) quarry products. 
Wherever two of the divisions given above are grouped together count half in each 
division. On each map shade the area where production is indicated. Point out 
which states are most important because of (a) the number of persons employed, 
(b) the amount of production as indicated in Table 27, and (c) the production in 
proportion to the population. 

5. Discuss your own state in the light of Tables 27 and 28 and of the maps of the 
preceding problems. 

6. Draw a map locating each of the forest regions of the following table which 
represents one of several ways of classifying American forests. 

I. Northern Region. Forest of the Past. New England to Minnesota with Ap- 
palachian prong to Georgia. Chiefly coniferous—white pine, hemlock, etc. Re- 
duced from 150 to 90 million acres, and from 1000 to 300 billion board feet. 

Il. Southern Region. Forest of the Present. New Jersey to Texas and southern 
Missouri. Chiefly coniferous—yellow pine; hardwoods plentiful in parts. Reduced 
‘from 220 to 150 million acres, and from 1000 to 500 billion board feet. 

III. Central Region. Farmer's Forest. Southern New England westward and 
southwestward between Nos. I and II chiefly hardwood, largely cleared—oak, maple, 
walnut. Reduced from 250 to 130 million acres and from 1400 to 290 billion board 
feet. 

IV. Rocky Mountain Region. Forest of Distant Future. Scattered areas mostly 
on high slopes. Chiefly coniferous—Western yellow pine, firs, spruce, and western 
hemlock. Reducedfrom 110 to 100 million acres, and from 400 to 300 billion board feet. 

V. Pacific Region. Forest of Immediate Future. Among mountains. Chiefly 
coniferous—douglas fir, Western white pine, redwood. Reduced from 90 to 80 million 
acres, and from 1400 to 1100 billion board feet. 

VI. Alaska. Paper Forest. Southern coast and along streams. Mostly spruce 
and hemlock. Not enough cut even for local use. Trees mostly rather poor but 
great source of pulp wood. 

7. Write a comparison of two forest regions on the basis of all the data given 
in the text, in the preceding table, and in the following table. 


CHANGES IN PERCENTAGE OF SUPPLY OF TIMBER CUT IN UNITED 
STATES SINCE 1850 


P Northeastern 

Year Stated Lake States Southern States Pacific States 
1850 54.5 6.4 1BF8 3.9 
1860 36.2 13.6 16.5 622 
1870 36.8 24.4 9.4 3.6 
1880 24.8 Bond 11.9 3.5 
1890 18.4 36.3 15.9 «3 
1900 16.0 27.4 Zee 9.6 
1910 9.9 12.6 44.0 18.6 
1920 6.5 | 7.1 42.6 29.7 
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8. Discuss the lumber and firewood problem of your own locality, showing its 
relation to (a) forest regions, (b) changes in production and type of wood, (c) source 
of supply, (d) transportation, (e) prices. Consult local carpenters, contractors, 
and lumber dealers. Look up your state in the lumber table in the World Almanac. 

9. From the table of National Forests in the World Almanac insert on a map the 
number of forests in each state and their area in thousands of acres. Explain how 
the distribution of National Forests is related to (a) the great forest regions, (b) rain- 
fall, (c) relief, (d) date of settlement, (e) density of population, (f) recreation, 
(g) pasturage. Find out as much as possible about the National Forest nearest 
your home. 

10. In the Yearbook of Canada or Colby’s Source-Book of the Geography of North 
America, look up the mining, lumbering, and fishing industries of Canada. Compare 
them with the corresponding activities in your own state and in the United States. 
Adapt the problems of this chapter to Canada so far as possible and work them out, 
using Canada instead of the United States. 
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CHAPTER XXIV 
THE AGRICULTURAL INDUSTRY OF THE UNITED STATES 


The Variety of Agricultural Types——The farming industry of the 
United States and Canada is extraordinary in its variety of types 
(Fig. 134), in the varied degree to which it utilizes the land (Fig. 135), 
and in the degree to which the percentage of gainfully employed persons 
engaged in agriculture varies from place to place (Fig. 136). In some 
places the one-crop type prevails as among the potato farmers of 
Aroostook County in Maine. Elsewhere horticulture of a highly inten- 
sive type is found, as in the market gardens near the great cities, and at 
‘intervals along the Atlantic coast from Norfolk to Florida. Another 
type of horticulture prevails in the irrigated orchards and gardens of 
the West, especially on the farms of California where vegetables like 
asparagus and green peas reach a maximum development. In a small 
way the millions of people who have home gardens are also horticul- 
turists. Of quite a different type are the animal farms. Some supply 
milk for the cities, while elsewhere the milk is made into cheese and 
butter, as in Wisconsin. The sheep and cattle ranches of the West 
represent still other types of animal farms. In addition to all these 
there are what we have called the allround farmers. They are most 
numerous in the fertile prairie states and Ontario, but are found wher- 
ever the intelligent and careful farmer takes pains to raise a diversity 
of products. 

The Causes of Different Agricultural Types.—The great diversity 
of farming in the United States and Canada is due to many causes, 
including (1) the racial qualities, training, and energy of the farmers, 
(2) the soil, (3) the relief of the lands, (4) the climate, and its relation to 
the optima of plants and animals, (5) the distribution of insect pests, 
rusts, blights, and similar scourges, (6) transportation, and (7) the loca- 
tion and character of markets. When immigrants first come to America 
or move from one farming region to another, all but the most intelligent 
usually begin by trying to farm in the same way as at home. ‘Thus 
the English when they first came to America thought that wheat and 
root crops were the most important products. The Germans introduced 
their own special methods of intensive farming which have persisted 
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to an uncommon degree in southeastern Pennsylvania. When the 
Italians reach America they are apt to set out vineyards and to plant 
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a great variety of trees and crops in a single field, a practice which is 
common where irrigation prevails. People from Scandinavia usually 
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want to make dairy cattle a main part of their farming, while the Mexi- 
can thinks that a cattle ranch is the only real farm. When people move 
from one part of the country to another the same thing often happens. 
For example, not a few farmers, in spite of the advice of previous set- 
tlers, have tried to raise grain without irrigation on the apparently 
fruitful plains of Arizona. They saw an abundance of wild grass and 
bushes and did not realize that such plants can thrive with far less rain 
than ordinary crops. 

The Adaptation of Farming to Geographical Conditions—An immi- 
grant farmer who brings to America his old ideas of farming soon 
finds that he must adapt his methods to the new surroundings. One 
adaptation depends on the farmer’s own health and energy. In a north- 
ern region such as Maine or Minnesota he is stimulated to work. In the 
South the fair Nordic from northern Europe has generally supposed that 
he cannot work vigorously in the sun. He tends to rely on colored 
labor, but if he is not sufficiently competent to be an employer, he may 
sink to the grade of a poor white and suffer from competition with the 
colored man. Another great factor in determining the type of farming 
is the soil and relief. The abandonment of New England farms is 
partly a matter of relief, but perhaps equally of soil. The climate of 
Massachusetts is only a little less favorable for agriculture than that of 
Illinois, but the levelness of Illinois, and the depth and richness of the 
soil, give that state an enormous advantage. The climate also makes a 
great difference in the methods of farming and the type of crop. It 
would be foolish for a Minnesota farmer to try to raise cotton, and it 
does not pay for the Georgia farmer to raise much wheat, simply because 
no crop will thrive when the climate departs too far from its optimum. 
Insects or other pests may greatly modify certain forms of agriculture. 
For example, the cotton raisers of Texas have been obliged to depend 
more than formerly upon other crops because the boll weevil has injured 
the cotton somuch. The cotton farmers of Texas have few large truck 
gardens partly because transportation to the great markets in the North 
Atlantic states is more expensive than from Florida or Virginia. 

Farming in Typical Parts of the United States and Canada.— 
(1) The New England Type——A good way to understand the interplay 
of all the various factors is to consider the agriculture of certain typical 
regions. A relief map shows that New England, northern New York, 
and most of southeastern Canada form a fairly rugged but not highly 
mountainous region. A map of the length of the growing season (Fig. 
133) shows that in this region the growing season is comparatively 
short, for it diminishes in length not only from south to north, but from 
west to east. Other maps, such as those for corn (Fig. 8), wheat (Fig. 
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82), vegetables (Fig. 92), and oats, barley and others as given in the 
Geography of the World’s Agriculture or the Graphic Summary of American 
Agriculture show that the production of crops in this region is rela- 
tively small. Throughout most of New England and the Maritime 
Provinces the farmers rely largely on root crops, especially potatoes, 
and upon hay and cattle. 

Although there are great differences from place to place, the general 
character of New England agriculture may be judged from a typical 
area such as Worcester County in Massachusetts. Some statistics for 
this are given in the table on page 352. If these are studied carefully 
and compared with similar statistics for other parts of the country and 
for the reader’s own region, they shed much light on how farming 
varies from region to region in response to the geographical conditions. 
The table is divided into four parts: (I) the farm, (II) the farmer, 
(III) the products, (IV) the expenses. As to the farm, Col. B shows 
that the average size in Worcester County is 84 acres, which is small 
compared with western farms but fairly large compared with those of 
the South or near the cities. Because of the ruggedness of the land and 
the poor rocky quality of the thin soil, only about 35 per cent (Col. C) 
of the land is improved, which means that only 30 acres are actually 
cultivated while 54 are in woodland and unimproved pasture. The 
value of the average farm in Worcester County in 1919 was $7800 or 
$36 per acre including the unimproved land. If the improved land alone 
were taken, this value would rise much higher. Since Worcester County 
is near the large cities of Worcester and Boston, its farms are smaller 
and the values greater than the average for New England. 

The second part of the table shows that 70 per cent of those who 
cultivate the farms of Worcester County are native whites, chiefly the 
descendants of early immigrants from Great Britain. The number 
of colored farmers is negligible (Col. G), but about 30 per cent of the 
farmers are foreign born, which means that foreigners are taking up 
New England farms quite rapidly. New England is often spoken of as 
a region of abandoned farms. These figures suggest that the abandon- 
ment is only temporary, and that as the original farmers of British 
descent move away, their place is gradually being taken by newcomers, 
mostly from other parts of Europe. Practically all the farmers, both 
native-born and foreign, own their own farms, for only 6 per cent of 
the farms are operated by tenants. (Col. H.) This is a good sign, 
for the man who owns his farm is more likely to be a responsible and 
desirable citizen than one who rents. 

As to products, the average value of all crops per farm in Worcester 
County in 1919 was $1410 (Col. I). This is small compared with the 
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THE FARMS OF TEN TYPICAL SECTIONS OF THE UNITED STATES, 


1919 
iA; B. | C. | DD | E. Age | Ga. | ise 
I. Toe Farm. Il. THe Farmer. 
Type of Region. Per Malis Aver- Per Pee Per 
County Chosen as | Aver- | Cent age Cent Cent of 
of All = Cent 
Example. age of Im- Pro Value of ee Farms 
Size | proved ae Ra of Native Colored Oper- 
in Land vA Land | White ated by 
per Farm- 
Acres. per nee per Farm- = Ten- 
Farm. “| Aere. ers. ants. 
New England. ..|Worcester, Mass.... 84 35 $7,800 $36 70 0 6 
Truck Area ....\Camden, N.J <2... 49 78 8,600 92 64 2 23 
Cotton Belt .| Washington, Miss. 34 73 6,200 146 6 93 95 
Eastern Plateau.|Clay, Ky.......... 44 36 1,900 15 98 2 39 
Corn Belt... 2... McLean, Ill abe ss 166 96 62,000 322 91 0 58 
Wheat Belt. ..)../Cass, N. D. ....00.0. 421 94 41,000 76 61 0 40 
Dry, Pisinsgeie os Kit Carson, Colo...} 500 32 16,800 26 88 0 23 
Cattle Country../Grant, N. M....| 870 7 16,000 8 83 0 23 
Irrigation Type. |Utah, Utah ....... 98 43 9,900 72 85 0 10 
Fruit District...|Fresno, Calif ..... 148 51 34,000 197 50 <a 15 
My aie | K. | L. | M. | N; oO. Dae | Q. | R. 
Ill. THe PrRopoucts. IV. THe Expenses. 
Type of Value : Wate Value of| Average Expenditure 
, . of Value Total | Dairy per Farm for 
Region. Value ig of 2 
ee All Value of Fruit Value and ade 
Crops of Hay of Poultry 
All take and 
per Grain and 2 All Prod- 
Crops Vege- i 
Der Acre per Forage. Cone Animals} ucts Fertil 
Ween of Im-| Farm. per re per per Labor Pgh ~ | Feed. 
"| proved Farm. ‘ Farm. | Farm. ee 
Farm. 
Land. 
N. England | $1410 $48 $ 84 $762 $558 | $1340 | $1225 | $430 $48 $667 
CYUGks "see | e200: 85 325 253 2780 760 346 588 409 332 
Cotton...) 1375 55 115 55 18 520 52 56 1 54 
BE. Plateau 645 41 386 73 137 364 126 18 3 26 
Corniseciear. 6240 39 5680 420 125 2560 1050 665 11 265 
Wheat..... 6650 17 4800 1200 610 2600 45 | 1250 4 ayAal 
Dry Plateau| 2250 14 1650 54 59 2125 36 216 0 180 
Cattle... ... 1080 18 620 300 140 7700 236 306 0 243 
Irrigation...| 2340 56 423 700 610*| 1272 274 244 4 117 
By uibcteteters 5800 77 260 755 4750 1370 350 | 1190 29 300 


* Not including sugar beets. 
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vegetables, and fruit are more profitable. More than half the crops 
consist of hay and forage (Fig. 137) which are fed to cattle, while a 
third consist of fruit and vegetables, especially potatoes. In Col. N it 
appears that the animals on the farm are almost as valuable as the crops 
raised in a single year. How much new value is produced by the animals 
each year in the form of the young that are raised or of old animals that 
are killed for meat or other purposes cannot be stated definitely, but we 
may roughly call it one-fourth of the total value. Since dairy and poul- 
try products yield almost as much as all crops combined, it is evident 
that animals in one form or other are the main source of income. 

The approximate income of these New England farmers may be 
estimated thus: in Col. I, $1410, a fourth of Col. N, $335, Col. O, $1225, 
and perhaps $400 to represent the rental value of the farmer’s house, 
provided he owns it without a mortgage, and the food which he and his 
family consume without keeping a record of it,—a total of $3370. 
From this we deduct $430 for labor, $48 for fertilizer, $667 for feed for 
animals, and perhaps $700 for hay and forage included in Col. I, but 
consumed on the farm. Thus in 1919, a year of very high prices, the 
average income, even in a relatively prosperous region like Worcester 
County, was only about $1500. 

This picture of the New England farm and its products needs to be 
supplemented by studies of special sections such as the rich tobacco 
farms of the Connecticut Valley, the potato farms of Aroostook County, 
and the truck farms and market gardens that will be considered 
later. Nevertheless, in a general way it represents the average New 
England farmer, and shows that he spends most of his time in 
raising hay and forage and in taking care of his cattle and dairy 
products. 

(2) The Truck Areas.—Truck farms and market gardens are espe- 
cially good examples of the effect of a large market. They cannot 
thrive unless within quick and easy reach of large cities where people 
do not raise their own vegetables. Camden County, New Jersey, is a 
good example because of its nearness to Philadelphia. The table shows 
that the average Camden truck farm is little more than half as large as 
the New England farm in Worcester County. But a much larger pro- 
portion, 78 per cent, is improved so that the actual cultivated land is 
38 acres in place of 30 for the Worcester County farms. The value 
of the farm is a little higher than in Massachusetts, while the nearness 
to the great city makes the value per acre nearly three times as great. 
Here, even more than in New England, foreign-born farmers are taking 
up the land, for only 64 per cent are native whites, 2 per cent Negroes, 
and the remaining 34 per cent foreign-born. Many of the foreign-born 
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and some of the whites rent their farms, for 23 per cent are operated by 
tenants. Col. I suggests that it is more profitable to run a truck farm 
near a great city than to run a dairy farm a little farther away. 
When the income is calculated, this suggestion is confirmed. Even 
though large deductions must be made for labor, fertilizer, and feed, 
the net income in 1919 was over $2500, about two-thirds more than 
that of the New England dairy farmer. The truck farmer pays little 
attention to grain and hay, for the two together yielded him only about 
$600 in 1919, while fruit and especially vegetables brought nearly $2800. 
He is also a great user of fertilizers. The map of the amount spent for 
fertilizers (Fig. 19) shows how largely these are required in the truck 
areas near the cities and in certain special places like the tobacco farms 
in the Connecticut Valley and the Carolinas, where the crops make 
great demands on the soil and there are relatively few animals to supply 
manure. 

(8) The Cotton Belt—The Cotton Belt includes the southeastern 
states shown in Table 15, as raising appreciable quantities of cotton, 
but in Texas only the eastern part of the state should be included. 
The farms in a typical county in Mississippi average only 34 acres in 
size, but have a fairly high value per acre. The percentage of native 
white farmers is extremely small, the great majority of the farmers being 
negroes, practically all of whom, as well as some of the white farmers, are 
tenants. The total annual value of all crops is about the same as in 
Massachusetts, but only a trifle is added by animal products. The 
average annual income from all sources aside from cotton amounts to 
only about $350, so that about three-fourths of the entire income is 
derived from cotton. Evidently one-crop farming is here carried to 
great extremes. This fact and the prevalence of tenancy indicate that 
the social and economic conditions are serious. The ravages of the boll 
weevil and other cotton pests deplete the cotton farmer’s income con- 
siderably. 

(4) The Eastern Plateau—North and northwest of the Cotton Belt, 
the Eastern or Allegheny Plateau, as we have seen, shelters a relatively 
small and peculiar group of farmers. The percentage of native white 
farmers is larger than in any other part of the United States. The 
value of their small farms is so extremely low that it would take 33 farms 
in Clay County, Kentucky, to be as valuable as one farm in McLean 
County, Illinois. This fact brings out with great force the effect of 
relief and soil. Clay County has a climate differing only a little from 
that of central Illinois. It lies near great markets such as Cincinnati. 
If its white farmers inherit any less ability than those of the neighboring 
states, this is due largely to the selective power of their environment. 
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The main trouble is that the ruggedness of the land produces the con- 
ditions that tend to retard progress. 

(5) The Corn Belt.—Only 200 miles north of Clay County one is in 
the midst of the Corn Belt, the richest agricultural section of the United 
States and perhaps of the world. The Corn Belt includes the prairie 
plains from Ohio westward through Illinois, Indiana, Iowa, and Nebraska 
(Fig. 134). The general levelness not only helps to make the soil deep 
and fertile, but facilitates transportation, favors the use of machinery, 
and causes the erosion of the fields to be small. The Corn Belt also has 
the advantage of an unusually good climate both for men and crops. 
The importance of agriculture in this belt is shown by the fact that four 
states have over 90 per cent of their total area in farms while lowa 
has over 94 per cent. 

Contrast McLean County in north central Illinois with Clay County 
in the Plateau only 300 miles away. The size of the average farm in 
McLean County is 166 acres, which means that most farms still consist 
of a quarter section, or a quarter of a square mile, which was the size of 
the farms given by the Government to the original settlers. Of these 
166 acres, 96 per cent are improved, which is an extremely large per- 
centage. The average farm in 1919 was worth $62,000 or $322 per 
acre, so that the farmer, who is almost always a native-born white, is a 
comparatively rich man. 

Column H indicates the beginning of an unfortunate state of affairs. 
In the Corn Belt, as in the South (Fig. 20), tenancy has become common. 
The land has yielded so abundantly and is located so near some of the 
great consuming centers such as Chicago and St. Louis that the farmers 
have grown rich. Many have retired and settled in the towns. Their 
sons have gone to college or to the city, and do not care to continue work- 
ing on the farm. So the farms are rented to tenants. Some of these are 
people from the East, others are foreign immigrants, and some are people 
who have lately become interested in farming, or who have been unfor- 
tunate and have had to sell their farms. In most cases the tenants 
do not cultivate so carefully as the owners, and do not feel so much 
responsibility for the general good of the community. Hence the growth 
of tenancy, although a sign of prosperity, is also a warning of danger. 

In the section of the table labeled ‘‘ Products,” the value of all 
crops in McLean County is seen to have averaged $6200 per farm in the 
census year 1919. Although that was a year of high prices, the income 
from crops on farms in the better part of Illinois always averages 
large. The value per acre, $39, is not particularly high, to be sure, 
for the farmer cannot cultivate so large an area very intensively, 
but even with extensive cultivation the total income is high. Since 
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these Corn-Belt farmers each year raise animals which are worth per- 
haps a quarter or more of the value given in Col. N, and since their 
hay is worth $420 per farm, their fruit and vegetables $125, and their 
dairy products $1050, the average farmer in 1919 had an income of 
about $2200 per year aside from grain. Since 44 per cent of the land 
devoted to grain is sown with crops other than corn, it is evident that 
even if the corn crop should fail entirely the farmers would still have a 
good income. In other words, an analysis of a typical county in the 
Corn Belt indicates that although corn is the chief crop, it furnishes 
decidedly less than half the yearly income. The good Corn Belt 
farmers practice all-round agriculture in an almost ideal climate with 
an almost ideal soil, and with unsurpassed facilities for transportation. 
They are correspondingly safe, prosperous, and contented. 

(6) The Wheat Belt——The Wheat Belt, as we have seen, is divided 
into two sections (Fig. 82). Cass County, North Dakota, the example in 
the table, shows ‘a marked contrast to the Corn Belt. The farms are 
twice as large but the total value per farm is only two-thirds as great, 
and per acre only a quarter as great as in Illinois. The percentage of 
native white farmers is much less, there being a large number of people 
from northern Europe. The percentage of farms operated by tenants, 
though still large, is only two-thirds as great as in McLean County. 
Inasmuch as the land is level the percentage of improved land is about 
as great as in the Corn Belt. The total income from crops in the 
Wheat Belt is greater than from the Corn Belt farms, but inasmuch as 
there is very little from dairy and poultry products the total income from 
all sources is less. A careful study of this particular example shows 
that the crops are not so well balanced as in the Corn Belt. About 
67 per cent of all the land devoted to grain, or an average of 182 acres 
for each farm, is in wheat, and this one crop provides about half the 
farmer’s income. Animals provide perhaps a tenth; vegetables, chiefly 
potatoes, another tenth; and hay and forage two-tenths. The average 
production of wheat is only 7 or 8 bushels per acre compared with 17 or 
18 for the same product in many of the Corn Belt counties. This illus- 
trates the extent to which agriculture in the Wheat Belt not only tends 
toward the one-crop type but is extensive rather than intensive. 

An interesting feature of the Wheat Belt is seen in Fig. 138. The 
United States Department of Agriculture makes careful estimates of the 
yield per acre when all products are taken together and each is given a 
weight proportional to the area devoted to it. Such estimates are made 
for each state each year. Fig. 139 shows the number of times by which 
the best year from 1910 to 1919 exceeded the worst year. For example, 
in Pennsylvania, as appears in Table 21, the average crop yield for 
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the worst year of this period was 91, while for the best year it was 110, 
or 1.2 times as much. In Illinois, in the heart of the Corn Belt, the 
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Fic. 138.—Relative Productivity of the Land in the United States, 1910-1919. 


worst year had an average crop yield of 80 and the best of 118, or 1.5 
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Fic. 139.—Relation between Average Yield of Crops per Acre in Best and Poorest 
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increase in the contrast between the best and the worst years. In 
North Dakota, the worst year had a yield of 43, the best of 142, or 3.3 
times as much. In the entire belt from North Dakota to Texas the 
variability of the crops from year to year is much greater than in any 
other part of the country. Farther east the rainfall is sufficient so that a 
moderate drought does much less damage than in the Wheat Belt. In 
the dry regions of the West, irrigation insures a rather uniform yield of 
crops. The most important parts of the Wheat Belt, however, lie along 
the border line between the well-watered east and the irrigated West. 
Even a slight diminution in their 20 or 30 inches of rainfall affects the 
crops seriously. Moreover, in the North a cold winter may have a 
harmful effect. Thus while the farmers of the Dakotas and the other 
states in the same longitude have large incomes in relatively good years, 
they are more likely to suffer serious reverses than almost any other set 
of farmers in the United States. 

This variability of the crops in the Wheat Belt is apparently con- 
nected with the fact that great farmers’ political movements tend to 
arise or at least to become strong in the tier of states from North Dakota 
to Texas. One of these was the Grange, which was founded in 1867 
for educational purposes. In 1873-1874, when poor crops impoverished 
the farmers on what was then almost the western frontier, the Grange 
undertook all sorts of cooperative schemes and entered politics. Later, 
about 1889, a similar movement under the name of the Farmers’ Alli- 
ance reached its greatest strength in the same regions. It developed 
into a so-called non-partisan movement generally known as the Popu- 
list Party. Again during the Great War a similar organization known 
as the Non-Partisan League grew up in North Dakota where the great 
fluctuations in the yield of the crops helped to stir up the farmers to 
try cooperative schemes of all kinds. This movement, like its prede- 
cessors, failed to accomplish its immediate purpose, but in 1921-1924 
the Agricultural Bloc, a coalition of Congressmen representing the agri- 
cultural states, particularly those of the Wheat Belt, exercised great 
influence on legislation. Other factors played a part in all these move- 
ments, but it is significant that they attained their greatest strength 
where variations in the crops cause the farmers to shift most rapidly 
from prosperity to poverty and back again. 

(7) The Dry Plains—The dry plains at the eastern base of the 
Rocky Mountains are transitional between the Wheat Belt and the 
typical cattle country. The large part played by grain and especially 
wheat shows that this region is like the Wheat Belt in many respects. 
The size of the farms and the relatively large value of the animals com- 
pared with the annual value of the crops indicate greater aridity than 
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in the Wheat Belt, and make the dry plains farms like those of the cattle 
region in many respects. (Fig. 138.) 

(8) The Cattle Country—The cattle country comprises great areas 
in the dry parts of the West among and beyond the Rocky Mountains. 
The actual number of cattle is, of course, far larger in the states farther 
east, but in proportion to the population, as is shown in Table 19, the 
number is greatest in the cattle country. The cattle ranches by their 
very nature must be of large extent. Those of Grant County in New 
Mexico average twenty-five times as large as the cotton farms in Wash- 
ington County, Mississippi. Only a very small part of the land is 
improved and the value per acre drops to $8, or about a fortieth the 
value in the Corn Belt. A marked feature of this part of the country is 
the large percentage of native white farmers and the comparatively 
small number of tenants. The distribution of income is favorable. 
Although the average value of all crops was only $1080 in 1919, dairy 
and poultry products yielded $236, and cattle probably yielded in the 
vicinity of $2000. It should be noted, however, that because of the 
scanty rainfall a slight diminution in precipitation causes many cattle 
to perish, especially the calves, or more often, leads the farmer to 
sell his cattle when they are in poor condition and do not bring a good 
price. 

(9) The Irrigation Type—Along the western border of the Dry 
Plains, and interspersed among the ranches of the Rocky Mountain 
Cattle Country, and scattered here and there over all the dry region 
of the United States as far as California are great numbers of irrigation 
communities. Among all the types of farming in the United States 
the irrigation type perhaps approaches closest to the ideal so far as 
concerns its dependence on a variety of products, its certainty of good 
crops each year, and its general freedom from the droughts or wet spells 
which are usually the farmers’ difficulties. Making the usual allowance 
for animals, the income of an irrigated farm in Utah County, Utah, in 
1919 amounted to over $300 from animals, over $400 from grain, $700 
from hay and forage, $600 from fruit and vegetables, a sum which rises 
higher if sugar beets are included, and nearly $300 from dairy and poul- 
try products. The relatively small expenditure for labor, $243, indicates 
that the farmers and their families do most of the farm work them- 
selves. They spend practically nothing for fertilizer because the soil 
is rich and new, and little for feed, since they raise all sorts of hay and 
grain at home. Inasmuch as an artificial water supply makes the irri- 
gation farmer largely independent of rainfall, while the abundant sun- 
shine and the rich soil of the dry regions assure him the other requisites 
for good agriculture, he can count on steady prosperity. Tenancy is 
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rare and the percentage of native white farmers high. Perhaps this 
combination of many favorable conditions is one reason why the average 
child in Utah is in school more regularly and persistently throughout 
a long school year than in any other state in the Union. 

(10) The Fruit Districts—The fruit districts of the United States 
are very irregularly scattered. They include the grape, prune, and 
orange districts of California, the orange groves of Florida, the grape 
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Fig. 140.—Percentage of Cropped Area (Solid Bars) and of Value of All Crops 


(Dotted Lines and Cross Bars) Represented by Individual Crops in the United 
States in 1919. 


farms east of Lake Michigan and on the New York shores of Lake 
Ontario, the peach orchards in New Jersey, and the apple orchards of 
Oregon, New York, and New England. Therefore, Fresno County in 
California, the example here given, does not represent the general 
condition so well as do our other examples. On the whole, however, 
the other fruit-raising districts resemble those of Fresno in having farms 
of moderate but not excessive size and relatively high value. They are 
operated by the owners with relatively few tenants, but in most of the 
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fruit districts the number of native white farmers is greater than the 50 
per cent of Fresno County. Allowing one-fourth (Col. N) for the value 
of young animals raised each year, a Fresno fruit farmer in 1919 received 
an income of about $1750 from various minor sources and $4750 from 
fruit and vegetables. On many of the Fresno farms, grapes form 
by far the larger part of the products. Here, as in many other fruit 
farms, the one-crop type of agriculture is rather strongly developed. 
It is less dangerous here, however, than in the Wheat Belt for example, 
since abundant facilities for irrigation prevent the yield from varying 
so much as in non-irrigated regions. In the East, a failure of the apple 
crop, such as occurred in New England in 1921, is a serious matter for 
the fruit farmer. Nevertheless, the fruit farmers all over the country 
are unusually prosperous. The high proportion of intelligent men 
among them is one reason why cooperation is unusually well developed. 

Taken as a whole, the agriculture of the United States stands on a 
peculiarly firm basis. It is so varied that no probable condition of 
weather or any other natural disaster is likely to throw the whole country 
into distress. The crops in one region may fail, but those in others are 
almost sure to be good. Railroads and other facilities of communica- 
tion are so well developed that only in a few areas like the Allegheny 
Plateau are the farmers either unable to market their crops fairly 
cheaply and promptly or to bring in supplies and go out to find work 
elsewhere when the crops are poor. In addition to all this there are 
few countries where scientific agriculture is progressing more rapidly 
under the guidance of a great national Department of Agriculture and 
of large numbers of Agricultural Colleges and Experiment Stations. 
Farming will always be the most important of all occupations, for it 
provides the food and raw materials to support the other major indus- 
tries. The United States is fortunate in having such highly developed 
and successful agriculture. 


EXERCISES AND PROBLEMS 


1. On a map of the United States locate the ten counties given in the table on 
page 352 (Farms of Ten Typical Sections of the United States). Shade the areas 
which you are sure belong to each of the ten types of farming. Explain which 
types form solid belts or areas and which are scattered. In which parts of the 
country are several types intermingled? Explain why and how. 

2. Study the agriculture of your own region. From the State Supplement of the 
Statistical Abstract of the United States make for your own county and one other 
county not far away a table like that on page 352. How does your county compare 
with the other? With the nearest of the ten examples given in the text? With the 
one in the text most like your own? Write an account of the agriculture of your 
county modeled on the accounts of the various regions in the text. 
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3. Investigate the changes in the use of the land in your state since 1850. Find 
in the State Supplement of the Abstract of the Census a table showing the per cent 
of improved land in farms. From this draw a graph showing the changes. Draw 
another graph showing the increase in population since 1850. Compare the two and 
explain the reasons for whatever differences you find. 

4. Let a group of students cooperate in preparing a table with the following head- 
ings to illustrate the agricultural conditions of your own state compared with those 
of other states. 


1 2 3 4 5 6 
Own Astate with de- Astate withde- A state with Leading state Most backward 


State. cidedly differ- cidedly differ- similar cli- in each agri- state in each 
ent tempera- ent rainfall mate but de- cultural con- agricultural 
ture condi- conditions. cidedly dif- dition. condition. 
tions. . ferent relief. 


From the tables at the back of this book insert in your table the necessary names 
and figures to show the conditions set forth in Tables 2 A, 8 C, all columns of Tables 
10, 15 to 21, 33 and 34, 

Let each student write an account of the differences between his own state and 
the others in certain respects, and explain the reasons for those differences. Bring all 
the accounts together into a well-rounded comparison of your state with others. 
Make maps to illustrate the account wherever it seems desirable. 

5. Study the problem of how the growing population of the United States can be 
supported. Experts estimate that the United States will probably have 150 million 
people by 1950 and 185 million by 2000 A.D. Practically all of our good and easily 
used land is now included in the 500 million acres reckoned as improved. How shall 
we support another 70 or 80 million people? Try to decide which of the following 
methods of adjusting the food supply to the growing population is being used now and 
is most likely to be used in the future. Decide which of the facts numbered I to 
XII below bear on the possibilities lettered A to F, and what tendencies they indicate. 


POSSIBLE METHODS OF GETTING FOOD FOR MORE PEOPLE 


A. Reclaim good lands.—(1) 30,000,000 acres highly fertile irrigable land; (2) 
60,000,000 acres of drainable swamp land not quite so good. (Expensive, for the 
cheaply reclaimed lands are already irrigated or drained.) 

B. Cultivate poor lands.—(1) Best half (80,000,000 acres) of cut-over and forest 
lands. (Easily reclaimed but would probably yield only two-thirds as much per 
acre as present cultivated lands); (2) all (50,000,000 acres) of unimproved pastures 
of East and dry-farming lands of West. (Easily reclaimed but probable yield per 
acre only 0.4 present average.) 

C. Increase yield per acre to German or even Belgian standard wherever possible. 
(Table 12.) 

D. Cease using land for pasture.-—Feed animals in the barn, thus freeing improved 
pastures for crops, doubling their capacity to produce food, and practically adding 
37,000,000 acres of good land. 

E. Change our diet.—Substitute dairy products and vegetable oils for much of 
the meat now consumed. On the basis of calories, meat now supplies 23 per cent 
of the food of the United States, milk and dairy products 16 per cent, and vegetable 
products 60 per cent. The vegetable products are raised on only one-fifth of the 
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improved land, while food for animals requires nearly four-fifths. The per capita 
consumption of meat (including poultry and lard) is about 170 pounds in the United 
States, 100 in Germany (before the war) and 4 in Japan. Reduction of meat con- 
sumption to a level between those of Japan and Germany might permit a doubling 
of the population even with present acreage of improved land and present methods 
of agriculture. 

F. Reduce the exports of food and increase the imports. 


FACTS BEARING ON TRENDS IN LAND UTILIZATION AND 
SUPPLY OF FOOD 


I. Average yield of chief crops in the United States (bushels per acre). 


Crop 1870-1894 | 1895-1919 Crop 1870-1894 | 1895-1919 
Corn... 2540) 25.0 Buckwheat. .. bes 18.8 
Wheatis. 27. 12.3 14.2 | Potatoes ..... 79.5 OTE5 
Oatsee eee ae 26.8 30.3 Hay (tons)... VEDA! was 
Barle yeep DED, 25.0 Cotton (Ibs.).| 174.9 181.8 
Rye meet {Sai 15.6 


II. Pounds of meat consumed per year per person in urban versus rural districts, 
1920. 


Region Urban] Rural Region Urban) Rural 
North Atlantic States... .. 167 175 South Atlantic States...| 158 172 
East North Central States.| 177 196 South Central States....| 178 182 
West North Central States.} 181 213 Western States......... 178 188 


III. Percentage of urban population. 


1790..3.3 1820..4.9 1840.. 8.5 1870..20.9 1900. .32.9 
1800..4.0 18380..6.7 1850..12.5 1880..22.7 1910. .38.7 
1810. .4.9 1860..16.1 1890..29.0 1920..43.8 


IV. Number of cattle, sheep, and swine per person. 


1880. .2.15 1900. .1.63 
1890. .2.35 LILOM IS 
VOZO Re dealt 


V. From 1909 to 1919, under the stress of the demand for more food during the 
war, the land in crops increased about 55,000,000 acres, of which about 30,000,000 
was improved pasture land, and only 25,000,000 was land previously not improved. 

VI. The eastern, long-settled parts of the United States show a notable and wide- 
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spread decrease in farm land from 1910 to 1920, but an equally marked increase of 
land in crops. In other words the farmers are giving up the poorer lands and cul- 
tivating the better lands more carefully. 

VII. The exports of meat from the United States amounted to 17 per cent of the 
production from 1896 to 1905, and to 12 per cent from 1916 to 1920. The exports 
of wheat averaged 31 per cent of the production in the twenty years from 1880 
to 1899 and 23 per cent from 1900 to 1919. 


VIII. 
Percentage of Total Value 
1880-1899 1900-1919 
Foodstuffs imported into the United States...... 16.92 12.51 
Foodstuffs exported from the United States...... 21.80 14.09 


IX. Percentage of increase in areas irrigated by government projects. 


LOTS tO; LOL GAS se sr eraele cs 13 per cent MONE Wo ONS oc oc oan doa6e 9 per cent 
NOMGWCORLO IL (eer aeperece 11 per cent LOTS COLO See meee eae 6 per cent 


X. The imports of edible vegetable oils into the United States were 24 times as 
great in 1920 as in 1912. 


XI. Approximate estimate of land available for crops or pasture. 


ercpenen Temperate and 


Kind of Land Sa) Arctic Zones. 


Zones. : 
Square Miles. Square Miles. 


Matallan dearest tee Ese ns ae Mos 23,000,000 29,000,000 
Iban Wee ClAY NO CRO. o6cbcce sce sconuugogoene 8,000,000 7,600,000 
Wandetoorcol daionicrop seep ener mieien tse ol leit 6,400,000 
Land with adequate rainfall and heat........... 15,000,000 15,000,000 
Probable part of this ultimately arable.......... 5,000,000 5,000,000 
Cultivated eaitapreseh Unrmeaertar teeta rani st 1,200,000 2,500,000 
Ava blewland: int PaScUl Co merits cee pies. 600,000 1,500,000 
Unused arable land available for crops or pasture 3,200,000 1,000,000 


XI. Two or more crops can be raised per year in tropical countries, but tropical 
labor is inefficient. 

7. Study the reasons for the geographical distribution of tenancy. From Table 
10, Col. I, draw an isopleth map of tenancy. Apply different colors to (I) the nine 
states where the percentage of tenancy among the farmers is greatest, (II) the nine 
standing next in this respect. Study your map in the light of the accompanying 
table which shows the average conditions in these two groups of states and in three 
others (10 states each) arranged according to the percentage of tenancy. 
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a | f 
2 ae to g 5 Per Capita Production of Crops 
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a) + 2 8 25 2 e) Ce) m |0° anm| Sa 
e | Se leet a Ba) ele) ee el ee Vee wie owe 
}° eB Se, Be, fy a2 Seas a2 a3 |S a8] 2 Oo] i) 
s g 3 z 6 6 | on, | Oa | fe 
CE vig ioc Nacsa erie Pe sioner of (eta sc WS Gelb pmlc han Gs 
er: 56.8} 55 5,263} 62.0 4.5 0.1 WtOs | es ak 40.3} 1.3 | 19.6} 0.48) 0.4 
lige 38.4} 36 | 21,434) 86.5 | 24.6 5.3 | 30.4 | 74.0 | 134.3) 2.9 | 25.8] 0.01) 1.0 
OG 25.6] 29 |.12,882) 78.5 | 16.0 3.6 | 13.4 | 21.2 54.2) 5.2 1.0) 0.00) 0.9 
IV. 17.6] 26 | 14,877} 78.8 | 11.2 3.1 Sok | LOLS 32.4) 5.4 3.1} 0.05) 1.4 
Vie 9.4] 28 | 13,136) 79.6 7.5 1.4 aay 4.2 20.1) 8.5 3.2] 0.00) 2.5 


What relation, if any, can you detect between the percentage of people engaged 
in agriculture and the percentage of those same people who are tenants? Does the 
presence of manufacturing with the corresponding reduction in the percentage of 
farmers help the farmers to own their farms? How can you be sure of your answer? 

What indications can you see that both poverty and prosperity among the farmers 
tend to promote tenancy? How is this possible? Jeep your explanation in mind, 
and see if it agrees with the one given later in this book. 

What significance has the fact that in the preceding table, Col. D is low in Group 
Tand high in Group II? In what crops do Groups I and II in the table excel? What 
relation have the cash value, salability, and durability of a crop to the spread of 
tenancy? Arrange the following products in the order in which you would rather 
have them as security for a loan: tomatoes, wheat, potatoes, cotton, corn, tobacco, 
oats. What relation has this to tenancy? 

Why does Col. J of the table in this exercise (and to a less extent Col. M) show 
a regular increase as the amount of tenancy diminishes? In answering this consider 
climate, type of agriculture, number of farm animals, and the amounts of other 
crops as shown in the other columns. 

Sum up your conclusions as to the conditions which accompany tenancy in 
different parts of the United States. Which are causes and which results? 


CHAPTER XXV 
MANUFACTURING AS A SPECIALTY OF THE UNITED STATES 


The Rank of the United States in Manufacturing.—In 1923 the 
total value of the manufactured products of the United States reached 
the enormous total of over 60 billion dollars. When we deduct the 
value of the raw materials, 35 billion dollars, there remain 25 billion 
as the value added by manufacturing. This is about twice as much 
as the net value of all farm products, yet the number of persons engaged 
in manufacturing and in agriculture in 1923 was almost identical, 
being about 11,000,000. How the value of the manufactured goods 
in the United States compares with that in other countries cannot be 
determined, for the standards of value and the methods of keeping 
statistics vary greatly. Moreover, the Great War prevented accurate 
census returns in Europe, and still causes production there to be 
abnormal. This much, however, is clear: the activity of the United 
States, combined with its huge population, makes it to-day by far 
the greatest manufacturing country. Its chief manufacturing dis- 
tricts probably produce more per capita than any other parts of the 
World. Nevertheless, the United States stands second to western 
Europe, not only in the total amount of manufacturing, because of 
Europe’s large population, but also in the percentage of the population 
engaged in manufacturing (Figs. 116 and 141). 

The Permanence of Manufacturing in the United States.—It is 
sometimes supposed that manufacturing is a relatively new develop- 
ment in the United States, and that it has grown amazingly in recent 
decades. ‘This is partly true, but ever since the manufacturing era was 
ushered in by the steam engine, cotton gin, and other mechanical 
inventions, manufacturing has been an important industry in this 
country. For example, according to the census of 1810 the total annual 
value of manufactures amounted to $198,000,000, or $27.40 per capita 
in 1809. A century later the value was $20,672,000,000, or $224.50 
per capita. These figures at first suggest that manufacturing in 1909 
was about eight times as important as in 1809, but that is not correct, 
for the purchasing power of money decreased greatly during the nine- 
teenth century. For example, in 1849, the earliest year for which data 
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are available, the average wage earner in factories received $246 per 
year, while in 1909 he received $518. Most of this difference was due 
to a general increase in the cost of living. In 1809 a dollar was worth 
fully three times as much as a century later. Thus the $27.40 of manu- 
factures per capita in 1809 would have been worth over $80.00 if the 
prices of 1909 had then prevailed. If we reckon in another way, the 
result is similar. In 1849 the wage earners in manufacturing industries 
numbered 4.1 per cent of the total population, and in 1909, 7.2 per 
cent.* In 1809, the figure was probably not far from 23 or 3 per cent 
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Fic. 141.—Percentage of Gainfully Employed Persons in the United States Engaged 
in Manufacturing, 1919. 


while in 1919, when the factories employed more than the normal num- 
ber of people, it had risen to 8.6 per cent. The general conclusion to 
be drawn from all these figures is that as long ago as 1810 the manu- 
facturing industries of the country were perhaps a third as important 
as to-day in proportion to the population. But even in England, where 
manufacturing first became important, the percentage of the total 
population engaged in manufacturing industries was apparently not 
much more than a third as great in 1809 as now. Hence it appears 
that in proportion to the population and to the degree of development 
of machinery, the United States has ranked high in manufacturing for 
at least a century. 

The Places where Manufacturing Increases.—Manufacturing tends 
to remain in the same places generation after generation. It expands 


* Proprietors, firm members, and salaried employees are omitted because no 
record of their number is available before 1904. 
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rapidly in new regions only under certain clearly defined conditions. 
For example, from 1889 to 1919 the percentage of the population 
engaged as wage earners in the factories of the United States increased 
from 6.2 to 8.6 per cent for the country asa whole. But this increase of 
2.4 per cent was by no means distributed equally as appears in Fig. 143. 

A comparison of this with Fig. 141 shows that on the whole the 
greatest additions to the manufacturing population were in regions where 
manufacturing was already fairly well developed. The most rapid 
increase was in Michigan and Ohio where the lake transportation, near- 
ness to coal and iron, nearness to the great market of the level farming 
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Fia. 142.—Total Value of Manufactures in the United States, 1919. 


states, and a location in the best climatic zone of the country helped 
to cause the automobile industry to become firmly established between 
1900 and 1920. Other regions that showed a relatively large growth in 
manufacturing were New Jersey, West Virginia, Indiana, Illinois, and 
Wisconsin, all within or on the border of the area of most intensive man- 
ufacturing as shown in Fig. 141. The only other states that rivaled 
these were Oregon, Washington, and Idaho where another manufactur- 
ing center begins to show many resemblances to that of the North 
Atlantic and lake states, North Carolina with its cotton factories, and 
Louisiana with its sugar industry. The area where manufacturing is 
carried on with great activity is apparently expanding, but there is a 
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strong tendency for the greatest expansion to take place where industry 
is already well established. Such regions seem to be especially adapted 
to manufacturing. 

The Distribution of Manufacturing in the United States.—A com- 
parison of Figs. 51, 141, and 142 shows that the following eight areas can 
be differentiated according to the amount and nature of their manu- 
facturing and the degree to which they seem fitted for industrial devel- 
opment: (1) a great manufacturing area along the North Atlantic 
Coast from Maine to Maryland, or more specifically from Portland to 
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Fia. 143.—Growth in Manufacturing in the United States, 1899 to 1919. 


Amounts by which the percentage of the total population engaged in manufacturing in 1919 
exceeded the similar percentage in 1899, 


Baltimore; (2) an almost equally important westward expansion of 
industrial activity from the North Atlantic Coast approximately to the 
Mississippi River, chiefly in the Lake States, but extending to St. Louis, 
St. Paul, and Minneapolis; (3) a minor southward expansion evident 
in the cotton manufacturing of the Carolinas and Georgia, the iron 
industry of Alabama, the sugar refining of Louisiana, and the tobacco 
factories of Florida; (4) a tendency toward westward expansion in 
Iowa, Kansas, Colorado, and Utah; (5) an important new area of indus- 
trial development along the Pacific coast; (6) a region of slight industrial 
development in the northern Great Plains and Rockies; (7) a similar 
region in the southern Great Plains and Rockies; and (8) a region of 
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slight development in the lower Mississippi Valley and southern portion 
of the Appalachian Plateau. 

The Types of Industry in Different Parts of the Country.—Another 
evidence that the various parts of the country vary greatly in their 
adaptation to manufacturing is found in the kinds of industries in dif- 
ferent regions. In Chapter XXI all industries were divided into three 
groups: (1) primitive, (2) simple, and (3) complex. The primitive, or 
home and hand industries may here be omitted. The simple industries, 
it will be remembered, are primarily those which prepare local raw 
materials for market, and in which the raw materials pass through 
only a few simple processes. For example, cotton ginning is the main 
simple industry connected with cotton, although the pressing of the 
seeds for oil falls in the same class. Cotton spinning is somewhat 
complex because it begins with a product that is already partially 
manufactured. The making of cotton dress goods with highly varied 
colors and patterns and perhaps with an intermixture of wool or silk is 
a higher and far more complex stage of the cotton industry. Part of 
the products of simple industries are finally consumed in the form given 
them by the first simple process of manufacturing. This is usually 
true of artificial stone, butter, canned goods, cement, and charcoal. 
But the pig iron made in blast furnaces is almost wholly used as material 
for more complex manufacturing, such as the making of steel rails, 
bridge girders, engines, watches, and hundreds of other products. 
Butter, flour, and shelled peanuts may be used in the complex manu- 
facturing of bakery and confectionery products; grindstones may be 
used in the complex work of tool making; lime in the highly complex 
chemical industries; and lumber in complex furniture making. Thus 
the simple industry is the first step in preparing a product for market. 
It may also be the last step, as in the case of many food products and 
building materials. 

Some simple products, like flour- and grist-mill products, are made in 
every state; others, like ice, in every state except a few where some 
natural condition makes them unnecessary; and still others, like 
canned fish, fertilizer, and shelled peanuts, in a relatively few states 
where the raw materials are readily available. The simple industries 
are most numerous in the states where manufacturing in general is mast 
active, provided those states are large enough to have abundant natural 
resources. Ohio, Illinois, and Pennsylvania stand high in this respect. 
A little state like Massachusetts where the census gives details as to 
24 simple industries exceeds a great state like Mississippi with only 17 
simple industries, for the spirit of manufacturing prevails in the one 
case and not in the other, In the same way tiny Rhode Island (14) 
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far exceeds great North Dakota (7), while little Connecticut (19) ranks 
almost with Texas (23). 

Contrasted with the simple industries are the complex industries 
which produce such goods as electric fixtures, steam engines, cotton 
cloth, rubber tires, newspapers, bread, dyes, optical instruments, cloth- 
ing, and hundreds of other articles. A few of these, such as bread and 
the simpler kinds of cloth, might almost be considered the products of 
simple industries, for the dividing line is not sharp, but the rest are 
clearly complex. Fig. 144 shows the number of complex industries for 
each simple industry in each state as listed in the census reports: Notice 
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Fia. 144.—Number of Complex Industries for Each Simple Industry, 1914. 


that this map is almost like Fig. 141 showing the percentage of the pop- 
ulation engaged in manufacturing. In other words where a small pro- 
portion of the population is engaged in manufacturing, the simple 
industries that depend on local raw materials are relatively important. 
On the other hand where a large proportion of the population is engaged 
in manufacturing there is not only a great development of local simple 
industries, but still more of complex industries which depend upon raw 
materials from a distance, and in which the value added by manufac- 
ture is relatively great compared with the small value added by such 
simple operations as grinding flour or converting cream into butter. 
This contrast between the types of manufacturing in the strongly indus- 
trial districts would be still greater if we omitted such almost universal 
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occupations as ice-making, printing, railroad shops, bakeries, and tailor- 
ing establishments. If that were done we should find that the complex 
industries are even more localized than is shown in Tig. 144. 

The Iron Industry as an Example of Simple versus Complex Manu- 
facturing.—The iron industry affords an excellent example of the way 
in which a simple industry is located where the raw material or fuel is 
found, while the corresponding complex industry follows other rules. 
Fig. 145 shows the value added by manufacture in the blast furnaces in 
1919. In a blast furnace, it will be remembered, iron ore is mixed 
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Fig. 145.—Distribution of Blast Furnace Production, 1919. 


Figures represent millions of dollars. Indiana has extensive blast furnaces, but the Census 
does not give the figures because all belong to the United States Steel Corporation, and the law 
does not permit the data for a single company to be disclosed. 


with coke and limestone, and air heated to about 1500° F. is introduced. 
The heat allows the non-metallic parts of the ore and other impurities 
to combine with the lime, while the molten iron drains into pits from 
which it can be run off to make pig iron. Each ton of ore demands 
more than two tons of coal and lime together. Therefore the regular 
method is to carry the ore to places where both coal and lime are locally 
available. Hence, Lake Superior ore is shipped in large quantities to 
western Pennsylvania and eastern Ohio; some goes to other lake cities, 
and some is smelted at Duluth with coal brought in the returning ore 
ships. The Birmingham region has the advantage of having coal, iron 
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ore, and lime all together. Thus in Fig. 145, the distribution of the simple 
blast furnace industry can be largely explained by the location of the raw 
materials and fuel and by the facilities for transportation by water. 

Turn now to Fig. 146, showing the value added by manufacture in 
steel and rolling mills where steel is prepared in large masses like rails, 
plates, and girders, but is not put into final form as part of machinery. 
In proportion to the value of the raw materials the value added by 
manufacture is much greater than in the blast furnaces. This is because 
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Iia. 146.—Distribution of Production in Steel Mills and Rolling Works, 1919. 


Figures represent millions of dollars. 


we are now dealing with a complex industry in which expensive machin- 
ery and large amounts of labor are required. This industry centers 
chiefly in the northern pig-iron area, but spreads out to the Atlantic 
coast and the Mississippi River. Alabama does not have enough steel 
and rolling mills to rank high in Fig. 146 although it stands fourth in 
Vig. 145. On the other hand, Massachusetts, New Jersey, New York, 
and Indiana all join with Pennsylvania, Ohio, and Illinois in surpassing 
Alabama in Fig. 146. This illustrates the way in which the more com- 
plex industries tend to be concentrated in the northeastern quarter of 
the country. 

In Fig. 147, showing foundries and machine shops, the process of 
carrying the iron and steel away from where they were produced to the 
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areas of active manufacturing, especially in New England but also in 
the Middle West and on the Pacific slope, has gone still farther. The 
early settlement of New England gave it a start in preparing machinery 
for its own cotton and woolen mills, and thus in supplying the whole 
country with machinery. On the other hand, Alabama practically dis- 
appears when it comes to making highly complex articles like machinery 
and implements. If a map of agricultural implements were added to 
the present series we should see that the center of production shifts to 


Fig. 147.—Distribution of Foundry and Machine-shop Production, 1919. 


Figures represent millions of dollars. 


Illinois to be near the great farming districts, but it still remains in 
the same general latitude as in Figs. 145 to 147. 

How Complex Industries Differ from Simple Industries in Location.— 
A study of other industries shows a similar variety of circumstances 
which combine to determine the distribution of production. For exam- 
ple, although the number of cattle per capita (Table 19) varies from 0.05 
- in Rhode Island to 4.61 in Nevada, there is no state which has not a 
considerable number. Yet the slaughtering and meat-packing industry 
is largely concentrated in Chicago, Kansas City, and the surrounding 
regions, with minor centers on the North Atlantic coast and at San 
Francisco. In other words the raw material, in the shape of live cattle, 
sheep, and swine, moves toward the manufacturing centers where the 
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demand is greatest. In order to be made into boots and shoes the 
leather derived from the cattle is still further concentrated. Far and 
away the greatest production of shoes in proportion to the population 
is in Massachusetts and New Hampshire. A large proportion of the 
men who raise cattle in New Mexico, for example, or slaughter them in 
Kansas City or Chicago wear boots made in Brockton or other Massa- 
chusetts cities. Other regions, especially St. Louis, make many shoes, 
but only a negligible number are made south of Virginia and Kentucky 
and west of Missouri and Minnesota. The only important exception 
is California, which is beginning to make a good many. In fact, San 
Francisco and the cities of the Willamette Valley and Puget Sound 
region show many indications that in time they will develop manufac- 
turing industries much like those of the eastern seaboard. 

In the case of industries where the raw material is of small bulk or 
light weight so that transportation plays only a minor part in the price, 
a still greater concentration is seen. For example, the silk industry 
of the United States is overwhelmingly concentrated in New Jersey, 
eastern Pennsylvania, New York, and Connecticut, and is recorded in 
the 1923 census in only four other states; namely, Massachusetts and 
Rhode Island, which employ 9 per cent of the silk workers, and Mary- 
land and Virginia which employ only 1 per cent. In other words the 
industry is practically restricted to the old manufacturing region of the 
Atlantic seaboard. The bronze and copper industry shows a similar 
concentration in Connecticut and New York, but is growing in impor- 
tance in the states from Maine and Maryland on the east to Missouri 
and Minnesota on the west, and again in the three Pacific states. Nev- 
ertheless, outside of Connecticut and New York the consumption of 
copper in factories, as appears in Fig. 113, is significant only in Chicago, 
Cincinnati, St. Louis, and Kenosha, Wisconsin, together with Great 
Falls, Montana. The case of Great Falls is interesting because it is 
like that of the southern cotton mills, where the presence of a raw 
material, supplemented by cheap water power, is attracting an industry 
away from the main manufacturing regions. Copper, unlike iron, is 
rarely used for massive articles. It is chiefly made into small and rather 
highly manufactured products like the wire coils of motors and dyna- 
mos, the parts of electric lights, and various fittings of machinery and 
furniture where it often is used in the form of brass. Hence the cost ° 
of transportation is a relatively small item in the ultimate cost, and 
copper is manufactured in the regions where manufacturing is already 
most active and where the brass and copper plants can be near electrical 
and automobile factories and other consumers on whom they depend for 
orders. 
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The Divided Cotton Industry.—The cotton spinning and weaving 
industry furnishes another kind of example of the same principle. 
When the weaving of cotton cloth first became important it developed 
mainly in New England for several reasons: (1) the people were of a 
highly energetic and progressive type; (2) the climate was favorable 
both for human activity and for weaving, being damp enough so that 
the thread did not break as is the case in drier climates; (3) the poor 
quality of the soil, together with the energetic character of the people 
and their location on the seacoast, had already led them to develop a 
considerable trade, so that it was relatively easy and inexpensive for 
them to bring cotton from the South; (4) these same conditions had 
caused a concentration of people in commercial towns so that a sufficient 
supply of labor was available. In the South a different set of condi- 
tions were unfavorable. Though the white people may have been as 
competent as those of New England, the climate not only made cotton 
manufacturing more difficult than on the northeastern coast but made 
the people less active. It likewise helped to make slavery profitable 
while in the North this did not pay. These conditions served to make 
the white people despise all kinds of manual work, including that of 
factories. They also hindered the growth of cities, spread the popula- 
tion out upon farms, and checked the concentration of an industrial 
population. Moreover, the seacoast, being a coast of emergence with 
few good harbors, was not so favorable as the depressed New England 
coast with its many good harbors. 

The result of the opposed conditions in the North and the South 
was that the northern states had a practical monopoly of cotton manu- 
facturing until the Civil War and for about two decades thereafter. 
Then a change came about, partly through the abolition of slavery and 
the growth of southern cities, and partly through the fact that improve- 
ments in manufacturing reduced the cost of labor in the making of cot- 
ton cloth. Such a reduction meant that the cost of transportation, 
which was not reduced to so great an extent, became a more important 
factor. These conditions and others, including the availability of 
water power, led to a great development of cotton manufacturing in the 
Cotton States, especially in the Piedmont region of the Carolinas and 
Georgia. The southern industry has increased so rapidly that it now 
consumes much more cotton than the northern industry. Moreover, 
the consumption of cotton in the North remains almost stationary, 
whereas in the South it is still increasing rapidly, as appears from the 
following figures showing the cotton consumption in millions of pounds 
during various years: 
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1909 1914 191g 1923 
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In 1923 North Carolina, with 351 cotton mills, had one-fourth of the 
1375 establishments in the United States, and nearly twice as many as 
Massachusetts (191). 

But the cotton industry of the North is not of the same type as that 
of the South, as appears from the following figures showing what per- 
centage of the yarn is coarse (20 counts or under): 


1900 1909 1914 | 1919 
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The percentage of coarse yarn is nearly twice as great in the South as in 
New England. Moreover, while there has been a steady decrease in the 
percentage of coarse yarns in New England from 40.9 per cent in 1900 to 
28.9 in 1919, the similar decrease in the cotton states came to an end in 
1914, and was replaced by an increase from 53.2 to 58.8 per cent in 1919. 
The same fact is illustrated by the following figures showing the per- 
centage of doubling and twisting spindles, which make fancy kinds of 
thread, in comparison with all the active spindles: 


1909 | 1914 1919 
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In other words, in 1909 the southern states were making a larger propor- 
tion of high-priced specialized types of thread than were the northern 
states, but in the succeeding years their percentage of these types has 
diminished while that of New England has increased. 

The weaving section of the cotton industry shows the same conditions 
as the spinning section. This appears in the following figures, which 
show the average value of the woven cotton goods per square yard when 
all kinds of goods are averaged together: 
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1900 1909 1914 1919 1923 


Newsline) Cee enn (53. i eS ho?) 24.9 17.9 
Cottonsstatesr meee eee ae ee 4.6 6.3 6.3 20.3 14.8 
Excess value of northern yard in 
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The most obvious fact here is that, taking all kinds of goods together, 
a square yard has had a greater average value when made in the northern 
mills than when made in the southern mills, ever since 1900. Still 
more significant, however, is the fact that the percentage by which the 
value of a northern yard exceeds that of a southern yard has increased. 
In 1900 the northern yard of cotton averaged only 11 per cent more 
valuable than the southern yard. In 1921, in a period of high prices the 
difference rose to 35 per cent, and even during the depression of 1923 
it amounted to 21 per cent. Individual southern mills make cloth 
of high quality, and many northern mills make inexpensive types of 
cloth. Nevertheless, the general tendency has been for the northern 
and southern sections of the cotton industry to pull apart in the quality 
of their woven goods just as in that of their yarns. In other words, in 
this industry as in practically all others, the simpler goods tend to be 
produced near the raw material. The complex goods tend to be pro- 
duced where other conditions, such as labor and climate, tend to gen- 
erate great manufacturing centers. 

The Factors that Determine where Manufacturing shall be Active.— 
In considering the factors that determine where manufacturing is 
located, it must be remembered that sometimes one factor is most 
important and sometimes another. One factor may determine the 
general location of an industry, while still another may determine its 
exact position. (1) Climate, through its relation to health and energy, 
is as important in the United States as in the rest of the world. Its 
part in determining the degree of activity of manufacturing may be 
judged somewhat from the strong resemblance, between Figs. 43, 45, 
141,and 144. It is also evident from Fig. 38 which shows how the health 
and energy of factory operatives vary from season to season in close 
harmony with the weather. It cannot be made too clear, however, 
that climate and health are chiefly important in determining the degree 
of activity and not its kind. Moreover, they do not prevent other con- 
ditions, such as transportation, the age of a community, or the selected 
quality of its people, from having an equally marked effect. 

(2) The importance of transportation in determining the location of 
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American industries is evident in the fact that among the manufac- 
turing cities of the United States with a population of over 500,000 in 
1920 every one is provided with water communication. Except for 
St. Louis and Pittsburgh these cities are all on the ocean or Great Lakes. 
Another evidence of the importance of transportation is the concen- 
tration of American manufacturing in strips: (a) the North Atlantic 
Coast (b) the shores of the Great Lakes, (c) the Pacifi¢é Coast and the 
Willamette Valley, (d) the Ohio and Mississippi rivers, and (e) certain 
railway lines such as the New York Central. 

(3) A vast number of American industries owe their location to the 
presence of raw materials. The making of brick, the ginning of cotton, 
the canning of fish or fruit, the sawing of lumber, and the dressing of 
rock are almost invariably carried on where the raw material 1s pro- 
duced or else where transportation by water enables the bulky raw 
material to be carried easily and cheaply to some more convenient place. 

(4) The presence of fuel or water power has a similar effect in deter- 
mining the location of industries, especially those of a simple type. We 
have already seen how this works in the case of blast furnaces. In some 
cases such as ore smelting, the location of the industry depends upon 
the complex balance between the cost of transporting the raw ore, the 
cost of transporting the coal or of obtaining hydroelectric power, the 
cost of carrying the finished product to market, and the presence of 
skilled labor, as well as several other factors. Thus some South Amer- 
ican ore comes to northeastern New Jersey to be smelted, because 
that is the cheapest method, when all things are considered. 

(5) A supply of labor is quite as important as any of the other 
factors. That is one reason why the Atlantic Coast maintains the lead 
in manufacturing. When European immigrants reach the United 
States they naturally go to work in the factories of the coast rather 
than in those that are farther away. The skill of the labor supply is 
as important as its volume. Some of the cotton towns of Massa- 
chusetts, such as Fall River, or the brass towns of Connecticut, such as 
Waterbury, contain a large body of workmen skilled in certain indus- 
tries. New industries of the same sort can be established elsewhere 
only by bringing workers from a distance, or by a slow and costly process 
of training new ones. 

(6) An industry needs capital as well as raw materials, fuel and 
labor. Hence the presence of capital influences the location of many 
industries in the United States. Fig. 148 indicates the relative abun- 
dance of capital in various parts of the country, for where many people 
have incomes above the average there is surplus capital for investment. 
Obviously the places where capital is available are the great cities of the 
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North Atlantic Coast from Boston to Washington, the great cities of the 
Pacific Coast and such intermediate cities as Chicago and Detroit, 
together with the smaller cities all the way from the North Atlantic 
Coast westward along the general line of the southern Great Lakes to 
Colorado and Wyoming. This region corresponds quite closely with 
the main manufacturing section but is prolonged westward by favorable 
conditions of agriculture and by mining in Colorado and Wyoming. 
How far it is due to manufacturing and how far to other causes it is 
impossible to say, but undoubtedly manufacturing tends to produce 


Ki 


Fic. 148.—Average Annual Income per Capita, 1919, 1920, 1921. 


surplus capital for investment and such capital in turn leads to further 
manufacturing. Although many investments are made in distant 
regions, it is almost always easier to get capital for a local industry 
than for one far away. 

(7) The sale of goods is as important as the making of them. Hence 
the presence of a market is one reason for the location of many indus- 
tries. For example, the Pacific Coast might buy its manufactured 
goods from the East, or the East might buy from Europe. But in both 
cases there is a growing local market, and the tendency is to supply that 
market with goods made locally, and thus reduce transportation charges. 
Of course many other factors enter into the matter, so that one cannot 
say that any one is the sole cause of the location of an industry. San 
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Francisco and Seattle would probably not be such flourishing industrial 
centers if they were located in a hot climate, if they were not on the 
seacoast, if they did not have some raw materials such as lumber, if 
they were not able to bring coal by sea, if they were not large enough 
to have an appreciable surplus population to draw on for new indus- 
tries, and if they did not have a good supply of capital. But all these 
conditions would not cause manufacturing unless they were accompanied 
by a market in which the manufactures can compete with those of other 
regions on fairly equal terms. As a matter of fact, the Pacific Coast is 
less favored than the Atlantic in most of the conditions that lead to 
manufacturing, and hence cannot manufacture as cheaply as can the 
eastern states. But the fact that the Pacific Coast has its own market 
west of the Rockies and that it there has a decided advantage over the 
East in transportation charges joins with energetic people, cheap water 
power and petroleum in making it easy for industries to expand. 

(8) Certain accidental causes also may determine where manufac- 
turing is located. The original choice of Troy for a collar factory, 
Gloversville for gloves, Bridgeport for brass, Lynn for shoes, and 
Detroit for automobiles was more or less accidental. That is, the gen- 
eral region in each case was favorable, but if the first factories had been 
located 50 or 100 miles away in some similar location they might have 
been equally successful. When once an industry is established, it is 
easy for other factories of the same kind to come in. They can draw a 
few skilled workers from the old plants, and thus get under way. The 
routes along which raw materials and fuel are brought are already 
established, the selling avenues are open, and people who have money 
to invest know that the business has already succeeded. Such consid- 
erations have much to do with the fact that particular kinds of business 
tend to cluster in limited areas. 

(9) Another accidental cause is the mere question of age. Since 
New England was already fairly well settled when machinery was first 
applied to manufacturing on a large scale, while western New York 
was the frontier, and Ohio and the states farther west were a wilderness, 
many New England industries obtained a start which has given them 
an almost unshakeable lead. But when a country begins to manu- 
facture a new product like automobiles, maps, cameras, or moving- 
picture films, a new industry has a chance to develop in places like 
Detroit, Chicago, Rochester, and Los Angeles. 

From all this it appears that while the general activity of a region 
in manufacturing depends largely on the character and energy of the 
people, the exact location of any special industry depends upon a great 
variety of interacting causes. 


MANUFACTURING AS A SPECIALTY OF THE UNITED STATES 383 


EXERCISES AND PROBLEMS 


1. From Col. B, Table 31, prepare an isopleth map using such intervals and such 
types of shading that you bring out the eight areas named on page 370 and show the 
relative intensity of their manufacturing interests. In making this map let the 
isopleths be at irregular intervals if necessary. The presence of large cities with 
their high percentage of factory people makes it right to draw the isopleths in such 
a way that cities like Baltimore, St. Louis, St. Paul, and Minneapolis, are included 
within areas where the manufacturing activity is greater than in their states as a 
whole. 

In which of the eight areas does your home fall? In the State supplement of the 
Abstract of the last census look up the number of persons engaged in manufacturing 
in your own city or the nearest city with over 50,000 inhabitants, and calculate what 
percentage they form of all the persons engaged in gainful occupations. How does 
your city compare with your state in this respect? How and why does it differ? 
What part of the United States does it most resemble in its proportion of factory 
workers? (See Table 47.) 

2. In the supplement to the Abstract of the Census or in a special Census bulletin 
find the table of the individual industries of your own city or of the nearest city of 
over 50,000 inhabitants. Divide the industries into two lists (A) simple industries, 
and (B) complex industries. In each list arrange the industries according to the 
total number of persons engaged in them. Insert (a) total number of persons engaged 
in industry, (6) number of establishments, (c) capital, (d) wages of wage earners, 
(e) taxes, (f) expenses for principal materials, (g) value of products, and (h) value 
added by manufacture. Complete the table by adding the names and places of origin 
of the chief raw materials. Use the table as the basis of a report on the manufacturing 
of your city with special reference to (1) the degree of complexity of the industries, 
(2) the regions upon which they rely for raw materials, (3) the degree of importance 
of the different industries as measured by the number of workers, the local expendi- 
ture of money, and the payment of taxes. 

3. Choose some city which you think is quite different from your own and treat 
it as your own was treated in Ex. 2. Write a report on the way in which geographical 
conditions cause the industries of that city to differ from those of your own. 

4, In the accompanying table twelve groups of industries are arranged according 
to the number of wage earners in 1923. Compare the textile group with some other 
in the following respects: (A) Wage earners per factory. Explain why the factories 
are large or small. (B) Capital per wage earner. What relation has this to amount 
and complexity of machinery, cost of raw materials, and degree to which they have 
been manufactured? (C) Wages per year, as influenced by (a) amount of skilled 
labor, (b) number of women employed, (c) seasonal character of industry. (D) Cost 
of materials per wage earner. Does a high cost mean that much or little value is 
added by manufacture as shown in Col. J? Explain. (H) Percentage of value added 
by manufacture. Consider effect of degree of skill, amount of machinery, degree 
to which raw materials have already been partly manufactured, ete. 

5. Select an industry in your own town which falls in one of the groups in the 
table. Find out as much as possible about it along the lines of the table and as to 
where and how it gets raw materials, where and how it sells its products, how far 


it is seasonal and why, percentage of woman employed, etc. 
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SUMMARY OF TWELVE GENERAL GROUPS OF INDUSTRIES, 1923 
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6. Determine which industries are most widely spread in the United States. 
Let two students working together make a list showing the names of all the manu- 
facturing industries mentioned in Table 32, and the number of states in which each 
is mentioned. Explain the reason why two manufacturing industries stand among 
the three most important in so large a proportion of the states. 

7. Shade heavily the states in which railroad shops are the most important indus- 
try, less heavily those where they are second, and lightly those where they are third 
(Table 32). How far is their importance in the first group of states related to (a) the 
railroad mileage per square mile? (Make an isopleth map from Table 37 C) (b) the 
railroad mileage per inhabitant (Table 37 B)? (c) the general prevalence of manu- 
facturing (Fig. 141)? Explain the industrial contrast between the states where rail- 
road shops are the foremost manufacturing or mechanical industry, and those where 
they fail to come among the first three industries. 

8. Draw for lumber mills a map like the map of railroad shops in Exercise 7. 
Explain the peculiar features of the distribution of such mills in relation to (a) relief, 
(b) sparsity of population, (c) the amount of manufacturing. 

9. On an outline map insert the name of the most important manufacturing 
industries, omitting railroad shops and lumber mills, and also printing establishments 
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because printing is an almost universal industry. Where foundries appear on your 
map add the name of the next succeeding industry, for foundries likewise are almost 
universal in modern civilization. Shade on your map the types of areas given below, 
and determine for each the degree of activity of manufacturing and its character as 
shown in Figs. 141, 142, 143, and 144; also point out in each case the relation of 
the given industry to local raw materials, and its importance to the country as 
measured by the number of persons actually engaged in the industry in the regions 
where it appears on the map: (a) Areas where relatively simple food industries 
predominate. Explain the distribution of the three areas of this type. What two 
states need to be shaded in order to unite the three into a single area? Why are 
those states not shaded? How highly are the food-producing industries developed 
in them? (b) Areas where manufactures of cotton and clothing are relatively 
important. Explain the contrast between the two areas in this case. How does the 
percentage of persons engaged in manufacturing compare in these areas? (c) Iron 
work including automobiles, engines, and foundries. What relation do these indus- 
tries show to raw materials and fuel? Why? (d) Shipbuilding states. Explain 
the grouping here. (e) States where your map is blank because no manufacturing 
industries other than railroad shops, lumbering, printing, or foundries fall among the 
first three. (f) States engaged in other industries. In each state of this group 
explain the relation of the industry to raw materials. In which cases are raw mate- 
rials produced locally? In which are the raw materials limited almost to a single 
article? Which require that large amounts of fuel be brought from elsewhere? To 
what degree does each require complex machinery, large factories, and abundant 
capital? Which is the most complex? 

10. From Table 32 or from the Census make a list showing the industries which 
employ at least 90 per cent of the persons engaged in manufacturing in your state. 
From the city tables of the census prepare a map showing the predominant manu- 
facturing industry in various parts of your state. Explain the causes of the dis- 
tribution shown on your map. 


CHAPTER XXVI 


TRANSPORTATION AND COMMUNICATION IN THE UNITED 
STATES 


The Complexity of the American Transportation System.—A com- 
plete transportation system consists of (1) ways, (2) vehicles, and (3) 
terminals. The ways consist of (a) roads, which may range anywhere 
from mere trails up to the finest concrete or macadam avenues; (b) 
railways of every type from portable tracks a foot wide up to six-track 
roads like part of the New York Central; (c) waterways, which include 
both the open ocean and inland waters; and (d) the ways of the air, 
which are not yet defined but are none the less important. The vehicles 
range all the way from pushcarts propelled by men up to the most highly 
powered automobiles, trains half a mile long, steamships large enough to 
accommodate a small city, and airplanes that can travel 300 miles an 
bour. The terminals in a broad sense include anything from a place on 
the side of a street where an automobile can park up to a freight yard 
with hundreds of tracks and scores of warehouses, or an enormous dock 
flanked by huge wharves covered with tracks and equipped with all 
sorts of complicated loading machinery. The United States contains 
practically every type of way, vehicle, and terminal, for the complexity 
of the transportation system is probably greater here than in any other 
country. 

The Development of the American Road System.—The rural roads 
of the United States, as distinguished from the city streets, have a total 
length of nearly 3 million miles. About 150,000 miles are macadamized, 
paved, or made of concrete, and are nominally good; another 300,000 
have been treated with sand, clay, or gravel but are often inadequate 
for automobile traffic. The remaining 2} million miles are ordinary 
earth roads. So important are the roads that in 1925 about a billion 
dollars were spent upon rural roads and bridges in the United States, 
nearly 40 per cent being provided by local communities, as much or 
more by the states, and not far from 100 million dollars by the Federal 
Government. 

In spite of these large expenditures the roads of the United States 
and likewise of Canada are not so well developed as those of Western 
Kurope. This is partly because the population in America is relatively 

386 


TRANSPORTATION AND COMMUNICATION IN UNITED STATES 387 


sparse and partly because Western Europe had completed an admirable 
- road system before railways began to be used. The United States and 
Canada on the contrary were just beginning to make good roads when 
the railways checked this improvement. People invested their money 
in railways and thought that that would solve their transportation prob- 
lems. To-day, however, the automobile makes people realize the 
enormous importance of roads. Moreover, since people now travel 
long distances by automobile, the roads are ceasing to be a local affair 
and are beginning to have state-wide and even national importance. 
A poor township with almost no population may be traversed by a high- 
way over which hundreds or even thousands of automobiles travel each 
day. The building of 6 or 8 miles of good road to stand such traffic 
may cost three or four hundred thousand dollars, or possibly as much 
as the entire value of the property in the township. Obviously the town 
cannot pay for such a road and should not be asked to. Hence the 
responsibility for the main roads is rapidly passing from the townships 
and counties to the states. In fact the responsibility for the most 
important roads is being assumed by the nation as a whole, and it is 
planned to make the Lincoln Highway from coast to coast a national 
road of the finest type. 

The degree to which good roads are developed is shown fairly well 
in Fig. 62. This shows that the following factors all help in the develop- 
ment of good roads: (a) a dense population, as in New Jersey, (6b) long 
settlement as in Massachusetts, (c) a high degree of prosperity, as in 
California, and (d) levelness, as in most of Indiana. 

The Main Problems of American Roads.—Three of the great prob- 
lems in American roadmaking to-day are: (1) How a single road can 
accommodate horse-drawn traffic, heavy and relatively slow truck 
traffic, and rapid traffic in passenger cars. On the main highways it is 
almost impossible to accommodate all three. In a few places near the 
big cities, separate roadways for trucks and for passenger traffic have 
been constructed, but this is very expensive. (2) Whois to pay for the 
roads? This means not only how much shall be paid by township, 
county, state, and nation, but how much of the expense shall be borne 
by the users of the roads. A heavy auto truck wears out the roads far 
faster than a light touring car. Already the license rates for the dif- 
ferent types of cars vary, but the rates by no means represent the rela- 
tive wear and tear on the roads. (3) How can durable roads be built 
without undue expense? This has been discussed in Chapter XI. 
It is particularly important for the United States and Canada, for 
nowhere else is there so much automobile. traffic. The fact that in 
North America the automobile now creates the greatest need of good 
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roads is beginning to lead to a development like that of Europe, but the 
problem is now far more difficult than formerly because of the increased 
wear and tear due to motor vehicles. 

The Railway Conditions of America.—What the United States and 
Canada lack in roads they partly make up in railways. Including the 
whole United States and the well-inhabited southern quarter of Canada, 
the two countries together have an area of approximately 4 million 
square miles, or roughly that of Europe. In that area the American 
countries have about 300,000 miles of railways while the European 
countries have 200,000. More trains per mile of track, however, are 
run on the European railways than on those of America. Nevertheless, 
the general facilities for railway transportation in proportion to both 
the area and the number of people are much better in North America 
than in Europe. 

The enormous part played by railroads in the United States may be 
judged by the fact that under the rates effective in 1920-1921 the 
country’s total annual bill for railroad service was nearly 7 billion dol- 
lars, about a quarter for passenger service and the rest for freight. The 
percentage of profit on the passenger service is now greater than on the 
freight service although formerly it was less. 

One of the most striking features of the American railways is the 
great trunk lines. In the United States many of the main systems are 
operated under one management from the Atlantic Coast to Chicago, 
St. Louis, or New Orleans, and under another from these places to the 
Pacific Coast. In Canada much longer stretches, such as the Canadian 
Pacific and the Grand Trunk and Grand Trunk Pacific, are operated 
under a single management. There a single train, or at least individual 
cars, run from tide water on the east to tide water on the west. Nowhere 
except on the Siberian railway is so long a stretch of line run as a single 
unit. Curiously enough, in the United States no trains and not even 
individual sleeping cars run regularly all the way from the Atlantic 
Coast to the Pacific. Nevertheless, even in the United States, the 
length of line operated as a single unit far exceeds that in any part of 
Kurope except Russia. 

The long distances covered by American railways have been one of 
the factors in causing American cars to be very large and easy-riding 
compared with those of Europe. Sleeping and dining cars are largely 
an American invention and nowhere else are they nearly so common — 
as here. Freight cars in the United States and Canada are also much 
larger than in other parts of the world. They are also of highly spe- 
clalized types such as those for fruit, stock, coal, oil, lumber, and gen- 
eral merchandise. 
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In the matter of equipment American railroads are still far from 
ideal. Only 36,000 miles of the 236,000 in the United States are double- 
tracked; only 38,000 are under the automatic block system, and only 
102,000 under any block system. Another great deficiency is the extent 
to which the ordinary freight car remains idle. The following table 
illustrates the findings of an investigation as to what happens to a typical 
freight car during the fifty-two weeks of a normal year: 


Oniloadinegandkanloadinoatracks =a pete sae Neier 14 weeks 
Being switched to and from loading and unloading tracks........ 6  ‘¢ 
AAU CESETD DCS COLCCLO Warn n ate maaan Pre ean Ce Mibe nea 2: 
Idle, because of arrival on Sundays and holidays.........,...... ones 
JENS RENNES tera manera esa vesardbP ate mt A yee pe eh RE Wh Ea tcp ‘D, es 
Stored for lack of tonnage in slack seasons...................... hac 
Waiting in yards en route for trains to be made up, etc.......... yee re 
On interchange tracks where freight is transferred from one railroad 

CORAM OLIN Tends wen Rylor tor coseeme tssetr alone ta eae ital sr, Oakes 
INCH EMOvement alone: tne main lineasmerses saree recs sane OR as 
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MASSACHUSETTS, AND SOUTHERN VERMONT, NEW YORK AND CANADA LARGE SHIPMENTS FROM MAINE 


NEW HAMPSHIRE 


Fig. 149.—Milk Routes Leading to Boston, 1900 1910, and 1920. 


The average car spends half its time being loaded and unloaded, and 
another quarter in waiting after it has started on its journey. If 
deductions are made for wrecks, washouts, breakdowns, congestion, 
etc., the normal time that a car actually moves on the main line is 
reduced to thirty-seven days or one-tenth of the year. These figures 
help to explain why freight rates are so high. Of course a large part of 
the delay is inevitable, but there is clearly room for much improvement. 

The Problem of Long Hauls versus Short.—It is easily seen that the 
railway system in America is built to facilitate long rides, long hauls, 
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and large loads, as contrasted with the European system built for 
short rides, short hauls, and small loads. This condition gives rise to 
one of the most difficult railroad problems. As a region becomes 
more thickly populated there is a growing need of short hauls and 
frequent service. That is what is needed in New England and the 
densely populated Atlantic seaboard. There a large amount of traffic 
takes the form of small irregular packages, manufactured goods in 
boxes, and miscellaneous raw materials which often come in small 
lots. The West, on the other hand, ships much of its freight in carload 
lots or train loads of wheat, stock, or other commodities. The same is 
true of Pennsylvania with its coal, and the South with its cotton. A 
similar contrast is seen in the need for terminal facilities. The West 
and the ports where raw materials are shipped want terminal facilities 
where a train load of homogeneous quality can be quickly handled. 
They want to be able to load or unload cars of grain or ore by merely 
opening a chute and letting the material pour out. Many of the efforts 
of American inventors have been directed along this line, so that an 
entire train load of coal cars or oil cars can be emptied in a few hours by 
running onto a high track and opening the bottom of the cars. On the 
other hand the intensive manufacturing industries are calling for an 
equally fine development of methods of loading irregular boxes and 
bales. That is why the problem of movable trucks and of overhead 
cranes as discussed in Chapter XI is primarily a problem of the eastern 
United States. 

The Railway Problems of Power and Ownership.— Another business 
problem which confronts the railways is the type of fuel and the method 
of the application of power. To-day railroads in the United States are 
run chiefly with soft coal, but some burn hard coal, some oil, and some 
are run by electricity. Everyone agrees that the present methods 
waste power and that it is a pity to use fuels like anthracite, and espe- 
cially oil, which are limited in quantity and are likely to be exhausted. 
Nevertheless, the low cost of these commodities at the places where 
they are produced and their great convenience and cleanliness com- 
pared with soft coal cause their use to continue. The use of electric 
power would be cheaper than that of any other kind, provided it did 
not cost so much to change the equipment and adapt it to the new source 
of power. Electric power on a large scale has been tried in only a few 
places such as the 75 miles between New York and New Haven and 420 
miles on the Chicago, Milwaukee, and Puget Sound R. R. through the 
Rocky and Cascade Mountains. In California the Southern Pacific 
went extensively into the problem of using hydroelectric power. It 
believed that this would be the cheapest method in the long run, but 
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gave up the attempt because of governmental regulations hedging 
in the use of water power. It seems probable, however, that in course 
of time one of the important railway developments will be the use of 
hydroelectric power, at least in the mountains and the Pacific States, 
and of electricity derived from coal burned at large central power 
plants on the eastern seacoast, or at strategic interior positions to which 
coal can be brought cheaply. 

Another railway problem of the United States is created by the 
demands for nationalization. With the expansion of commerce and 
with improvements in methods of transportation, the railway system 
of a large country must more and more function as a single unit. Also, 
it is more and more apparent that the railroads are so important that 
it is not right that they should be in danger of being put out of com- 
mission either by strikes or by the incompetency of private owners. 
On the other hand, a great many ‘people believe that the running of rail- 
roads by the general government is an extremely inefficient and unpro- 
gressive method. Thus far the line along which these two conflicting 
views have been harmonized has been more and more rigid government 
control under the Interstate Commerce Commission while the railroads 
still remain in private hands. 

The American Trolley System.—Trolley lines are even more dis- 
tinctly American than railways. They are the natural result of the 
growth of large cities and their distribution in the United States is almost 
like that of the cities. The only important exception is that in the level 
regions of the Middle West, especially from Ohio to Illinois, interurban 
trolley lines, which are practically railroads, have been developed 
more than in the manufacturing regions farther east. 

The nature of the transportation system of an ordinary town depends 
largely on the number of inhabitants. In a small village practically 
everyone walks to work. In a small city the majority still walk, but 
there are a few trolley lines and a moderate number of persons use 
automobiles. In a large city of 100,000 or more inhabitants the trolley 
system is generally quite well developed, but most of the lines run fairly 
straight toward the center. In such cities automobiles become an 
important method of going to work among the people who are well-to-do, 
and jitney buses are rapidly coming to be an important means of carry- 
ing people on routes where the traffic is not heavy enough to warrant 
the building of permanent tracks. The next stage in the development 
of the urban railway system is the building of what are often called 
crosstown lines, or lines that run wholly or partly around the city at a 
distance from the center. As the city grows still more, the surface lines 
become too slow and are too much interrupted by heavy traffic to 


392 THE UNITED STATES AND CANADA 


accommodate the people who live far out. The steam railways help 
to meet this condition by running local passenger trains and selling 
commutation tickets at low rates. This, however, often fails to meet 
the situation, and elevated lines are added. The last stage in the evolu- 
tion of city transportation is the subway. New York, Boston, and 
Philadelphia are the American cities where subways are important. 
Although London, Paris, and Berlin also have subway systems, no other 
can compare with that of New York. The New York system is due 
not merely to the city’s size but to the peculiar way in which New York 
is hampered by its location on a long narrow island. The city requires 
not only subways north and south but tunnels under the rivers to the 
neighboring mainland and Long Island. 

Among the business problems which confront the trolley lines and 
other urban carriers, one of the most difficult, as we saw in Chapter XI, 
is competition with other methods of transportation. Another is the 
issue of transfers. The European method is to pay a small sum for a 
short ride and to pay for zone after zone on a long ride. In America, 
although this system has been tried, it is not common. Most American 
cities prefer to have a single fare for the entire city and to have a free 
transfer system. It sometimes seems unfair to pay as much for a ride 
of half a mile as for one of 15 miles, but this is like the single postal rate 
on letters to all parts of the country and even to many foreign countries. 
The flat rate of fare for rides of all lengths is good for a city because it 
tends to prevent congestion and slums. When a city is divided into 
small street car zones, the poor people tend to crowd into the quarters 
around the factories or other places where they work. 

Automobiles as the most Distinctive American Mode of Conveyance. 
—We have already seen that the United States and Canada have far 
more automobiles in proportion to the population than any other 
countries in the world. Of the 21,360,000 automobiles in the world in 
1924 the United States and Canada had together 18,360,000, leaving 
only 3,000,000 for all the rest of the world. Such a condition is one of 
the chief reasons why the road problem is one of the most serious that 
confronts the United States. 

It is noteworthy, however, that in proportion to the population 
automobiles are not most numerous in the parts where the roads are 
most improved, but on the rich Pacific Coast and in the central plains 
where the wealth of the farmers and the levelness of the land are favor- 
able, even though the great majority of roads are not improved and are 
very muddy at certain seasons. (See Fig. 62, page 165.) 

The reasons for the great number of automobiles in the United States 
and Canada may be summed up as follows: (1) Inventiveness. The 
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American countries lead the world in inventions and in the speed with 
which they adapt new ideas to their uses. (2) Standardization of 
products. Only in America have automobiles been built on a huge 
scale with standard parts so that they can be turned out cheaply in 
enormous quantities. One result of this is that to-day in America three- 
fourths of the cars cost less than one thousand dollars apiece. (3) 
Abundant gasoline. The fact that the United States is by far the world’s 
greatest petroleum producer has had a great deal to do with the growth 
in the use of cars. So too has the huge size and complicated organization 
of the Standard Oil Company which makes every effort to provide gaso- 
line wherever itis wanted. (4) Natural wealth. Although the automo- 
mobile has now been reduced to a price not much greater than that of a 
horse and wagon, it still is too expensive for ordinary people except in a 
country where there is abundant wealth. (5) The level interior plains. 
All forms of transportation are greatly helped by levelness. In the case 
of the automobile this is not only because it is cheaper to run on a level 
than up hill, but because good roads are far more expensive in the rugged 
regions. 

American Harbors and Ocean Waterways.—We have already seen 
that great seaports rarely grow up except where the population is pro- 
gressive as well as dense, where the hinterland is productive, where com- 
munication with the hinterland is easy, and where there is room enough 
for a city and depth and space enough for a large harbor. The concen- 
tration of the water-borne commerce of the United States on the North 
Atlantic Coast shows how important these conditions are. To-day 
some of the greatest problems connected with ocean transportation 
are (1) the St. Lawrence waterway, (2) the development of better chan- 
nels and Jarger terminals, (3) the problem of American versus foreign 
rates of pay for sailors, and (4) the problem of an American merchant 
marine and national subsidies. A deep waterway navigable for ocean 
vessels to Chicago or Duluth is probably practicable. It requires only 
that the St. Lawrence, Niagara, and Sault Ste. Marie canals be enlarged. 
Engineers believe that the St. Lawrence canals, which would be the 
longest and most expensive, can be made to pay for themselves by 
developing water power in conjunction with the canals. They also 
claim that the new supply of power would stimulate manufacturing in 
New York, New England, and southern Canada, the uninterrupted 
waterway would give the farmers of the interior cheaper transportation 
rates, and both conditions would stimulate the interchange of goods 
between the farmers and the manufacturers as well as between this 
country and Europe. Canada would benefit more than the United 
States, but this does not mean that the United States would suffer. 
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Some business would be diverted from New York, but that might be a 
distinct advantage for already New York suffers from congestion far 
more than from lack of business. The one great disadvantage of the 
St. Lawrence-Great Lakes route is that parts are frozen for three 
months each winter, and sometimes five. 

It is sometimes supposed that if a city can make its harbor deep 
enough and its terminal facilities sufficiently large and convenient it 
can assure trade for itself. This is only partly true. A city like Port- 
land, Maine, cannot hope to compete with Boston no matter how deep 
its harbor or how large its terminal facilities because it lies farther from 
the great centers of production in manufacturing and agriculture. Nor 
can Boston hope to compete with New York for the same reason and 
because the route from Boston to the interior is rugged while that from 
New York is level. Nevertheless, there is no question that unless a city 
keeps deepening its harbor and enlarging its terminal facilities in accord- 
ance with the growth of industry its commerce will rapidly dwindle. 

One of the most serious problems that confronts American trans- 
portation is how to make an American merchant marine pay and at 
the same time maintain American rates of wages. At present the laws 
of the United States oblige the owners of vessels registered under the 
American flag to care for their sailors in a much more expensive way 
than is required by most other countries. Many shipping firms have 
in the past found this impossible and have preferred foreign registry, 
even though the vessels were owned in America. It is generally agreed 
to be highly advisable that the United States should own a large num- 
ber of ships but it is also agreed that it is not profitable to own ships 
which cannot earn enough to make them pay. At present the laws of 
the United States foster American shipping and attempt to maintain 
the American standard among sailors by providing that only ships 
with American registry shall carry goods from one port of the United 
States to another. When it comes to transoceanic commerce the prob- 
lem is more difficult. A large number of the ships which were built 
during the war were tied up for several years during the succeeding 
period. Subsidies from the National Government to ships carrying the 
United States mails are thought by many people to be the best means of 
encouraging American shipping. Others think that this method is too 
expensive, and that it is better to let foreign ships carry American goods. 
The whole question is one of the most important in connection with 
America’s foreign commerce. 

The Internal Waterways of the United States——On the map it 
appears as if the Mississippi River leading from the Gulf of Mexico into 
the heart of the agricultural regions of the United States ought to be 
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a highly important waterway. On the map it likewise appears as if the 
New York Barge Canal, linking America’s most active manufacturing 
region with the Great Lakes near the most productive agricultural 
region, ought to be equally important. In spite of a slight recent revival, 
neither carries commerce of great importance compared with what 
could be carried, or with what similar waterways carry in Europe. 
The reason is partly the slowness of transportation by canal or river, 
partly the fact that the channels in both cases are not deep enough for 
ocean-going boats, partly the necessity for more trans-shipment than is 
needed with goods carried all the way to their destination by train, and 
partly the competition of the railways. New methods may increase the 
use of the inland waterways, but the development of the automobile 
and of other transportation facilities has recently lessened the demand 
for them. 

Facilities for Communication in the United States—— The Post Office 
and Telegraph.—In the United States, as in all other advanced coun- 
tries, the chief facilities for communication are the post office, the 
ordinary telegraph, wireless, and the telephone. While the postal service 
of the United States is fairly efficient, it is not equal to those of England 
and some of the other European countries. Nevertheless the accuracy 
with which it delivers something like 70 million letters and other pieces 
of mail each day is marvelous. We hear of the miscarriage of a single 
letter and forget that for each one that is missent a hundred thousand 
are delivered correctly and promptly. As an agency for business the 
post office is of almost incalculable value. When a business firm mails 
letters it can be practically certain that every one will be delivered, even 
in places so remote that the mails arrive only once a week or once a 
month. 

Another important feature of the post office is the parcels post. 
Although this was established only in 1913, it to-day carries an enor- 
mous number of packages. In 1921, the American Railway Express 
shipped about 400 million packages while the post office shipped 2600 
million or about 25 for every man, woman, and child in the United 
States. So important is this service that some of the largest businesses 
in the country are mail order houses which rely almost entirely upon 
the post office to deliver their goods. Through their huge catalogs 
and the accurate service of the postal authorities, the rancher’s wife in 
Montana or the miner’s wife in Arizona or Alaska can purchase almost 
as easily and cheaply as can the woman who lives in the center of one 
of the greatest cities. 

Although the telegraph is an American invention the United States 
and Canada have never used it so extensively as have many European 
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countries. At present the number of messages sent by the Western 
Union Telegraph Company, which is by far the largest in the United 
States, amounts to somewhere in the neighborhood of 100,000,000 or 
more per year. In proportion to the population, the one and a half 
million miles of telegraph wire in the United States and the quarter of a 
million in Canada give those countries quite as large a telegraph system 
as those of the countries of Europe. In proportion to area, however, 
France and Germany, each with about half a million miles, and Great 
Britain, with a quarter of a million are many times as well equipped as 
the American countries. Moreover, the European lines are kept busy 
more steadily than those of the United States. The chief reason 
why the telegraph is used less in America than in Europe is the greater 
use of the telephone in this country. 

With the introduction of wireless telegraphy a new set of problems 
confronts the world. Here, just as in the case of the airplane, the prob- 
lem is who shall use the air and how. When amateur radio operators 
by the thousands began to send their messages into the air it became 
necessary to impose restrictions so that the air should not be loaded down 
with messages which interfered with one another. The result has been 
a gradual tendency to assign different wave lengths to different types 
of messages. Before many years the law of the air will probably be 
as closely defined as those of the earth’s surface. 

The Telephone as an American Product.—The telephone ranks with 
the automobile as preeminently American. In the United States at 
the beginning of 1925 there were 16,072,500 telephones or approxi- 
mately 14 for every hundred people, while Canada had 1,084,100 
or 10 for every hundred people. The only other countries where the 
numbers at all approach these figures are Denmark with 8.7 telephones 
per hundred people, New Zealand, 8.3, Sweden, 6.7, Norway, 6.1, and 
Australia, 5.0. Even in so advanced a country as Belgium there are 
only 13 telephones for every hundred people. In fact, throughout 
much of Europe the telephone is a comparative rarity found only in the 
homes of the rich, in business offices, and in public places. 

In the United States the number of telephones (Fig. 63) is greatest 
in almost exactly the same prosperous western farming sections where 
the automobile is most used (Fig. 21). 

In Fig. 63 colored people have been omitted because it is often said 
that their presence is the reason why the southeastern states appear so 
poorly in many statistical comparisons. If they were included, it 
would be seen that in the southeastern states telephones are decidedly 
less common than automobiles, while in the northern states the dif- 
ference is slight. In the North, however, the number of automobiles 
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per capita is reduced by the great cities so that the figure for Illinois is 6, 
for Massachusetts, 7, and for New York and Pennsylvania, 8. Great 
numbers of the poorer city people cannot afford cars. On the other 
hand, Hlinois, Massachusetts, and New York, with their great cities 
each have a telephone for every 5 persons, for the cities have a larger 
percentage of telephones than the country districts. 

One of the interesting features of systems of communication and to 
a less degree of transportation is the way in which they tend to become 
concentrated in the hands of a single company. The post office was 
originally run by individual companies. One reason for its nationali- 
zation was in order to secure uniform service. The express business 
began with numerous individual local companies, but gradually these 
have coalesced into a few large companies. During the Great War 
these were run as a single organization and to a large extent this method 
still survives. Each individual company has its own territory, but all 
work as a unit. In the same way the telegraph business is largely in 
the hands of the Western Union, while the only other large company, 
the Postal Telegraph, works in cooperation with its larger rival. 

In the telephone business, even more than the others, the presence of 
more than one company makes a great deal of trouble. The great 
advantage of a telephone is that it puts everyone in the closest and 
easiest communication with other people no matter where they may live. 
Where two telephone companies are in operation, as frequently hap- 
pened in the old days, there is a steady demand that the companies be 
united. Hence most of the smaller companies have disappeared. 
While the telephone companies of different parts of the United States 
go under different names, most of the large ones are subsidiaries of the 
American Telephone and Telegraph Company, the Bell System as it 
is called. This great system with 330,000 employees and a capital 
of about 3 billion dollars is distinguished by having more stockholders 
than any other company in the world, 500,000 at the end of 1925, of 
whom nearly 60,000 were employees. The number of telephone calls is 
about 50 million per day or 18 billion per year. In order to supply all the 
telephones about 40 million miles of wire are needed or more than 
twenty times as much as for all the telegraph lines. Judged by the 
number of employees and by the expenses and capital, the telephone 
system of communication in the United States is four or five times as 
important as the telegraph system. It comprises over 60 per cent of all 
the world’s telephones. 

It is hard to realize that not one of such universal conveniences as 
the telephone, telegraph, parcels post, post office, automobile, trolley 
car, railway, and steamship dates back much more than a hundred years 
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while in 1900 the automobile, wireless, airplane, and even the parcels 
post system were practically unknown in the United States. It is per- 
haps still more rarely realized that the use of all of these conveniences 
on a really large scale is still limited to a relatively small part of the 
earth’s surface. Only in the regions of most stimulating climate and 
of highest civilization can all of them be found together in a high 
stage of development. 


EXERCISES AND PROBLEMS 


1. Compare the transportation and communication facilities of the United States 
with those of other countries. In Tables 35 and 36 decide in which columns a high 
figure and in which a low figure is most desirable. Make a table showing the fol- 
lowing for each column, omitting those that are not really significant as an indication 
of the degree of relative progress. 


I II III IV Vi 


Name and_ figure'Name and _ figure 
for second highest} for lowest country 
country. in list. 


Figure for|Foreign country most|Name and _ figure 
Us. like U.S. for highest country 
in list. 


Use this as a basis for a written discussion of the relative rank of the United States in 
transportation and communication and of its position compared with the parts of the 
world that stand lowest or highest. Give reasons for the position of the various coun- 
tries in your table. 

2. Use the directions of Exercise 1 for a relative study of the transportation 
and communication systems of the United States as given in Tables 37 and 38. 
In the table and elsewhere, substitute your own state for the United States, and 
other states for foreign countries. 

3. Let each member of the class make a map of some column of Table 35 or 36, 
using either symbols for value, or isopleths and shading. Compare the various 
maps and try to interpret them. Explain why the countries that are high in 35 B 
or 35 E are not necessarily high in 35 C or 35 F. What does your map show as to 
the United States compared with other regions? 

4. Repeat Exercise 3, substituting states for countries, your own state for the 
United States, and using Tables 33, 34, 37, and 88. In what maps does the influence 
of the following factors appear most clearly and why; (a) cities, (b) relief, (c) general 
prosperity, (d) agriculture? 

5. Choose an advanced and a backward country and discuss their systems of 
transportation and communication as fully as possible on the basis of Tables 33 
and 36 and of good maps. 

6. Repeat Exercise 5, using states instead of countries. 

7. A commercial journal published in Massachusetts says that the St. Lawrence 
River Canal “is one of the most preposterous issues ever put before the country.’’ 
It objects to it on the following grounds: 


1. It is a sectional program and the ports of Boston, Philadelphia, Baltimore,. 
and New York would be “ side-tracked ” by ocean-going vessels from Duluth or 
Chicago, (What evidence of this possibility would you require to convince you? 
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If possible obtain data of shipments from any one of the Atlantic ports. What 
per cent comes from the Middle West?) 

2. Navigation is closed for five months on the St. Lawrence because of ice. 
Is this true? (What other rivers of the world which might be used for navigation 
are thus handicapped? Are any of the Atlantic Coast harbors ever closed by ice? 
Are the navigable rivers of the United States frozen over during the winter? See 
U.S. Weather Bureau bulletins on Snow and Ice.) 

3. While the engineering feat is not impossible, it will be costly. (What is 
the draft of ocean-going vessels? of Lake vessels, assuming that wharfage depth 
is just sufficient? How much deepening would be necessary for the Lake ter- 
minals? What differences are there between lake boats and ocean steamers? 

4. Under existing laws it would injure rather than help our shipping. (What 
are the problems of a merchant marine? What is a ship subsidy? How would 
our laws help English shipping in the proposed St. Lawrence waterway and hinder 
ours? Watch the action and discussion of Congress on this point.) 


8. In your own neighborhood estimate the various kinds of transportation. 
Classify under the following headings the various methods of transportation in use in 
your community, county, or state: (A) ways, (B) vehicles, (C) terminals. In which 
of these methods is the terminal an important element? The Mississippi River 
traffic is said to be lacking in proper terminals. What is the nature of the present 
terminals? Why were they sufficient once, and inadequate to-day? Obtain an 
account of the Bush Terminal, New York, and compare its facilities with those of the 
Mississippi River, or any other river which appeals to you. 


CHAPTER XXVII 
FOREIGN COMMERCE OF THE UNITED STATES 


Importance of Europe in the Foreign Trade of the United States.— 
One of the most marked characteristics of the foreign trade of the United 
States is the extent to which it depends upon Europe. Previous to the 
Great War about two-thirds of the exports from this country went to 
Europe (Fig. 150), or twice as much as to all the rest of the world com- 
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Via. 150.—Distribution of Exports from the United States. 


bined, and half our imports came from Europe (Fig. 151). All parts 
of Europe by no means shared equally in the trade of the United States, 
for the little group of countries bordering the North Sea took seven- 
eighths of our exports to that continent, and supplied far the larger 
part of our European imports. About 200 million people in Britain, 
France, Germany, and their small neighbors were more important in 
the foreign trade of the United States than were the entire 1300 or 1400 
million of the rest of the world. This fact goes far toward explaining 
the frequent complaints that the American business man does not 
satisfy the preferences of his non-European customers in South America 
and Asia, for example. Every business man makes the greatest effort 
400 
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to satisfy his best customers, and hitherto Europe has been far and 
away our best customer. 

How the Trade of the United States with the Continents has Changed. 
—The conditions which have just been outlined still prevail to a con- 
siderable extent, but important changes are in progress. These are 
illustrated in Figs. 152 and 153 which show the percentage of the total 
exports and imports of the United States sent to or derived from each 
of the continents from 1870 to 1924. It should be clearly understood 
that the total volume of trade with each of the continents is now larger 
than at any previous time. In the diagrams a general fall of any of the 
lines does not mean that the total trade has fallen off, but merely that a 
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Fig. 151.—Sources of Imports into the United States. 


given continent’s percentage of a constantly increasing total has dimin- 
ished. 

From 1870 to 1890 the percentage of the exports of the United 
States taken by Europe remained almost stationary. From 1890 to 
the World War it gradually declined. During the war a temporary 
increase occurred because Europe produced little herself and required 
much from other continents. But though the Great War caused many 
sudden and startling changes in foreign commerce, it did not alter the 
fundamental geographical conditions which control the flow of goods 
from one country to another. Hence after the war our exports to Europe 
show a rapid return, not to the pre-war percentage, but to the approxi- 
mate percentage that would have prevailed if the pre-war tendencies 
had continued without interruption. Europe now takes about half the 
exports of the United States, and this percentage will presumably con- 
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tinue to diminish. The percentage of the exports of the United States 
taken by North American countries shows a course almost the opposite 
of the European percentage. Up to the Great War it rose quite steadily ; 
then temporarily declined, and now has returned to about the level 
that it would presumably have reached had there been no war. For 
the other continents, essentially similar conditions prevail, although 
the trend has been less regular. 

The relative share of the continents in the imports of the United 
States has passed through much the same course as their share in the 
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Percentages of total exports from the United States, 1870 to 1925. Five-year averages, 1870 to 
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exports. Europe, however, has not been so dominant, and the other 
continents have been correspondingly more important. The Great 
War had more effect upon our imports from Europe than upon our 
exports. Moreover, since the war the continued depression of business 
in many parts of Europe has prevented the imports from that continent 
from returning to the level that would have been expected from the pre- 
war trend. Thus to-day, while Europe takes half the exports of the 
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United States in contrast to only a quarter taken by North America 
and a tenth or an eighth by Asia, it provides scarcely a third of the goods 
imported into this country and ranks only a little above either North 
America or Asia. 

Figures 152 and 153 illustrate certain strong tendencies which 
appear to dominate the foreign commerce of the United States. (1) 
The first, as we have seen, is a tendency toward a steady decline in the 
relative importance of Europe, even though that continent is still dom- 
inant. (2) Another is toward a marked increase in the importance of 
the North American countries close to the United States, an increase 
which has been accentuated by the political change in Cuba after the 
Spanish War, by the discovery of oil in Mexico, by the growing pros- 
perity and buying power of Canada, and by the increasing ability of 
the United States to consume vast quantities of articles like sugar and 
tropical fruits which were formerly luxuries. (3) A third strong tend- 
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Percentages of total imports into the United States, 1870 to 1925. Five-year averages, 1870 to 
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ency is toward a persistent increase in the relative importance of Asia 
contrasted with an equally persistent tendency toward stagnation in 
the imports supplied by the two tropical continents, South America and 
Africa. In spite of all the efforts to increase our trade with South 
America, the percentage of imports from that continent has remained 
almost stationary for half a century, while the percentage of Asia has 
steadily risen, In 1870 South America was more important to the 
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United States than Asia; to-day Asia has forged far ahead. South 
America produces either articles like wheat and meat which the United 
States also produces in sufficient quantities for export, or else tropical 
products from the equatorial regions where it is hard to stimulate the 
people to produce much. Africa suffers under a similar handicap. 
The Asiatics are more capable of large production than are the tropical 
people and are also enormously more numerous. 

The relative changes in the various continents are in part the result 
of the increasing manufacturing of the United States. This country 
needs raw materials which are not available in the manufacturing 
countries of Europe, but can be obtained from North America and Asia, 
and to a less degree from South America and Africa. This country 
wishes to sell manufactured goods, but the market for such goods in 
Europe is already well supplied and does not expand as in the other 
parts of the world. The market for manufactured goods is not expand- 
ing rapidly in tropical countries, while in the non-European temperate 
regions such as China it is capable of great expansion. If present 
tendencies should continue, it is not impossible that before many 
decades the business of the United States with North America and Asia 
may be as important as with Europe. 

The Kind of Trade Carried on by the United States with the Con- 
tinents—The United States Department of Commerce divides the 
articles of foreign trade into five main classes according to their economic 
uses: 


A, Crude materials, chiefly for use in manufacturing. 

B. Crude foodstuffs, including food animals. 

C. Foodstuffs partly or wholly manufactured. 

D. Semi-manufactured materials for further use in manufacturing. 
i, Manufactured goods ready for the ultimate consumer. 


Figure 154 shows how the trade of each continent with the United 
States is apportioned among these five classes. The total trade is 
taken as 100 per cent in each case, regardless of whether it is large or 
small, and the shading indicates how much belongs to each class. Begin- 
ning on the left, over 70 per cent of our exports to South America 
consist mainly of manufactured goods, while another large share con- 
sists of semi-manufactured goods, leaving only about 10 per cent 
for foodstuffs and crude materials. Even the foodstuffs are mainly 
manufactured goods. In other words, we send to South America prac- 
tically nothing that is not manufactured. Essentially the same is true 
of Africa and Asia except that we send an appreciable percentage of 
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raw materials to Africa, chiefly in the form of lumber and metals, 
and to Asia, especially Japan, in the form of these commodities together 
with a great amount of raw cotton. In the case of Asia the quantity 
of semi-manufactured materials is relatively large because of the cotton 
yarn and structural iron and steel sent to India, China, and Japan. 
One of the noticeable features of Fig. 154 is that the percentage of 
semi-manufactured goods varies relatively little from continent to con- 
tinent. The goods sent by the United States to North American coun- 
tries are distributed among the various economic classes much as are 
those sent to Asia and Oceania. This 
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in Europe we find the only continent that takes from the United States 
a greater value of crude materials than of any other economic class 
of goods. Raw cotton furnishes the overwhelming bulk of such 
materials. 

The right-hand part of Fig. 154 makes it evident that South America, 
with its coffee, sugar, fruit, and cocoa, is especially important to the 
United States as a source of crude foodstuffs. But its crude materials 
for use in manufacturing are also important, for they include unrefined 
copper and platinum, iron ore, nitrates, crude rubber, wool, and lumber, 
as appears in Table 42. Africa, Asia, and Oceania, in proportion to 
their trade with the United States, are much more important than 
South America as sources of raw material. Raw silk from Japan and 
China, and crude rubber from the Hast Indies and Malaysia are the 
main items of this sort. It is important to note that Asia far surpasses 
the two tropical continents in the percentage of manufactured goods 
sent to this country. Such goods, as may be judged from Table 42, 
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consist mainly of prosaic articles like burlaps, shellac, and cigars, 
although silk fabrics and decorated china play a minor part. 

Our imports from North American countries are fairly evenly 
divided among the various economic classes, as is natural in view of the 
fact that a highly advanced country like Canada lies on the north and 
backward regions like Central America on the south. The most note- 
worthy feature of the North American percentages is the predominance 
of manufactured foodstuffs, due largely to the sugar of Cuba. Finally, 
the American imports from Europe show only a minor percentage of 
foodstuffs, both crude and manufactured, and a correspondingly large 
percentage of goods that are partly or wholly manufactured. The 
most surprising feature of the European percentages is that the shaded 
area for crude materials is almost as large as the corresponding area 
for North America. Much of the crude material from Europe, however, 
consists of entrepdt goods, derived originally from tropical or other 
countries, as in the case of leaf tobacco from the Netherlands, pearls 
from France, uncut diamonds from France and Belgium, and Russian 
or Siberian furs from many parts of western Europe. If these goods 
and all others were distributed to their actual place of origin, Fig. 154 
would bring out even more clearly than at present the fact that, except 
in the case of Europe, the United States is mainly an exporter of manu- 
factured or semi-manufactured materials and overwhelmingly an 
importer of crude raw materials or foodstuffs, even though the huge 
importation of manufactured sugar from Cuba somewhat obscures this 
latter relationship in the case of North America. 

The Materials of American Foreign Commerce.—The relative impor- 
tance of the main articles which play a part in the foreign 
commerce of the United States is illustrated in Tables 42, 43, and 44. 
Among the raw materials, exported cotton is overwhelmingly the most 
important. Most of it goes to Europe, especially Britain, Germany, 
and France, but Japan takes a tenth, as appears in Table 43. Another 
textile, raw silk, mainly from Japan, stands not only first among 
the imports, but second among all articles of commerce, whether 
exports or imports. Aside from sugar from Cuba, and standard news- 
print from Canada, no other main article of import comes so largely 
from a single country, as appears in Table 44. Aside from cotton, 
other exports of raw material are relatively insignificant, for although 
tobacco and coal, or coke, exceed 100 million dollars in value per year, 
petroleum is worth less than 25 million. It is rather surprising to find 
that crude petroleum, raw cotton, and leaf tobacco fall among the 25 
most important imports as well as exports. 

The number of raw materials included among the chief imports 
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is naturally far larger than among the chief exports, for the United 
States is now a manufacturing country. Seven of the 18 raw imports 
in Table 44 are used mainly for clothing—silk for beauty; wool and 
furs for warmth; cotton, chiefly from Egypt, to mix with the crop raised 
in the United States and thus provide greater length of fiber; and hides 
of various kinds to protect our feet. Rubber is more important than any 
of these except silk. Unrefined copper and tin are primarily for the use 
of the manufacturer, fertilizers are for the farmer, and much of the flax- 
seed for the man who builds or renews his house or office and wants to 
have it painted. 

The exports of raw foodstuffs (Table 43) consist chiefly of staple 
cereals,—wheat, rye, and corn. The imports of crude foodstuffs, on 
the contrary, have little value as food, for coffee, tea, and cocoa are 
merely luxuries, while the imported fish and tropical fruits are not 
valuable enough to be included in Table 44. 

Among the manufactured food products included in our exports the 
great importance of animal fats and oils, chiefly lard, is notable. The 
fact that oil cake and meal also come into the group of 25 most important 
exports shows that the United States still has a relative excess of animal 
food, whereas Europe has a deficiency. Nevertheless, the United States 
imports oils to a greater value than it exports them, for the imported 
vegetable oils are more valuable than the exported animal oils. Even 
when all the other manufactured food products, both exports and 
imports, are added together, they cannot rival sugar in value. That 
product stands fourth among the articles of commerce of the United 
States, being exceed only by raw cotton and refined mineral oils among 
the exports, and by raw silk among the imports. 

The chief exports and imports of semi-manufactured materials 
present an interesting contrast. Lumber, to be sure, falls into 
both lists because lumber is a bulky commodity which is imported 
from Canada and elsewhere in the eastern part of the United States 
and exported in large quantities from the western part. Iron and steel 
products and refined copper are exported in semi-manufactured form 
because they are produced in such large quantities that the United 
States can spare some for the use of other countries. But this country 
has now reached a point where its exports of unrefined metals are negli- 
gible. In the same way it exports considerable quantities of finished 
leather for further use in manufacturing, but does not export an appre- 
ciable quantity of hides. The main imported semi-manufactured 
products, aside from lumber, are evidences of the wealth and luxury 
of the United States. No other countries can affort to import such 
enormous quantities of wood pulp simply for ephemeral newspapers 
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which are thrown away aimost as soon as purenasea, or for diamonds, 
practically all of which are a luxury. No other country publishes huge 
newspapers with forty-eight or sixty-four pages in a single issue. In 
most parts of the world, including even countries like France, a four- 
to eight-page newspaper is about the normal size. 

Mineral oils are by far the most important single manufactured 
article exported from the United States as appears in Table 43. If all 
kinds of machinery, however, were listed together, including not only 
automobiles but all other kinds such as electrical machinery and agricul- 
tural machinery, the total would be much larger than that of the mineral 
oils. Machinery, in one form or another, is our main manufactured 
export, and is likely to continue to be so. The mineral oils are almost 
sure to decrease as our supplies of oil become exhausted. On the other 
hand, the demand for machinery is increasing, for there is a growing 
market in countries such as Japan and India, where cotton manufactur- 
ing is increasing far faster than is the manufacture of more compli- 
cated goods such as machines. Our exportation of paper is a bad sign 
because it points to the wastefully rapid exploitation of our forests. 
The exportation of cigarettes, on the other hand, merely indicates that 
we have a surplus of tobacco. 

The manufactured goods among the 25 most important articles of 
import are surprisingly limited. Cotton and woolen cloth are imported 
mainly because foreign countries make special types, and we import 
them, not because we really need them but because we like variety. 
Paper, chiefly newsprint, is imported for the same reasons as wood pulp, 
and indicates that we are very prosperous; burlap, made of jute, is 
needed to bag our grain crop and to do up may kinds of manufactures. 

The Relative Commercial Importance of Various Countries to the 
United States in Proportion to Their Population—In comparing the 
commerce of various countries, the differences in size make it very diffi- 
cult to determine which countries are really the more active. For 
example, the total commerce of Norway and Mexico in 1923 was almost 
the same, about 360 million dollars for exports and imports together. 
(See Table 38.) But since Norway has only a sixth as many people as 
Mexico, the per capita trade was about $136 for Norway and $26 for 
Mexico. In other words, the relative importance of each individual in 
Norway, so far as foreign trade was concerned, was more than five times 
as great as in Mexico. So far as trade with the United States is con- 
cerned, however, the average Mexican was more important than the 
average Norwegian, the figures being $18.15 per Norwegian and $21.55 
per Mexican. These figures represent the average amount of goods 
imported to the United States plus the average amount exported from 
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the United States for each Norwegian and each Mexican. Similar 
figures for all countries, expressed in even dollars, appear in Fig. 155. 

In Fig. 155, Cuba and Canada stand highest not only among the 
foreign parts of North America, but among all countries. This is 
partly because both countries are at our very doors. In the case of 
Cuba, the difference between its climate and ours enables it to raise a 
large surplus of tobacco and sugar, especially the latter. In Canada, 
aside from furs, there is almost nothing which the Canadian climate 
favors and which is not favored by our own, but the activity of the 
Canadian people is equally important as a cause of trade. Their race, 
their climate, their stage of development, and their standards of living 
all cause them to engage actively in business. Both Cuba and Canada 
also owe part of their trade with the United States to governmental 
conditions, Canada because of its excellent government, and Cuba 
because to a certain extent it is under American protection. Finally 
Canada’s intercourse with the United States is greatly stimulated by 
the.common language and by the close similarity of the habits and cus- 
toms in the two countries. In Cuba, on the other hand, the difference 
of language and customs is a handicap, although the number of Amer- 
icans who know Spanish is rapidly increasing and both that country 
and our own are learning more of each other’s likes and dislikes. The 
really surprising feature is not that Cuba and the United States have 
so large a trade, for we want Cuba’s sugar and tobacco, and Cuba wants 
our manufactured goods and food; but that the trade of the United 
States and Canada should be so large when the products of the two are 
so similar. The trade of the two countries illustrates the fact that if 
people are active and have high standards of living, and are alike in 
language and customs, they carry on a brisk trade. In such cases very 
slight differences in the qualities of goods are sufficient to stimulate 
business. The same effect is produced when neighboring parts of two 
countries have different occupations. For example, the people of 
Ontario ship farm products to the manufacturing cities like Detroit 
and Cleveland, and buy machinery in return. 

Porto Rico’s high position in trade per capita with the United States 
illustrates the fact that when an energetic and advanced country 
assumes a protectorate over a less able and more backward one, trade 
is stimulated by the people of the more progressive country. In Mexico, 
on the other hand, the bad government which began with the fall of 
Diaz, together with the dryness of much of the country and the 
relatively low stage of development, reduced the commercial impor- 
tance of the average Mexican to a low level from which the country is 
only slowly recovering. Only in the southern part is Mexico tropical 
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enough to produce many products that we cannot supply for ourselves. 
Its chief products (Table 42) are minerals like those which we have in large 
quantities. The differences between the two countries, in government, 
language, and habits diminish the activity of trade and partly counteract 
the effect of nearness. Since 1913 Mexico’s petroleum trade has greatly 
increased the exports to the United States, but even now a million people 
in Mexico are not nearly so important to us as a million in Canada, 
Cuba, Porto Rico, or even Honduras, the Guianas, or Chile. Mere 
nearness is not enough to cause a large trade when other conditions are 
unfavorable. 

( In Asia, the Philippines, with a per capita trade of $12 with the 
United States, are the only country aside from Japan ($9) where the 
figure rises much above one dollar per year. This shows the great 
importance of governmental control. Before the Spanish War our 
trade with the Philippines was no greater than with other parts of the 
East Indies; by the time of the Great War it had become over twenty 
times as great as with a similar number of people in the Dutch East 
Indies, for example. Japan’s position, second in the Asiatic list, is in 
part due to the location of that country on the eastern margin of Asia, 
where it is more accessible than any other part of the continent. Much 
more important, however, is the fact that the Japanese are mentally 
and physically the most active people of Asia. Nevertheless, the great 
distance of Japan from all parts of the United States and especially 
from the part where most of the people live, its divergence from us in 
language and habits, the relative poverty of its people, and the fact that 
its great products like cotton cloth are much like our own, cause a given 
number of people in that country to be less important in our commerce 
than the same number of people in almost any part of North America 
and the West Indies. Yet Japan’s trade with us per capita vies with 
that of any part of South America except the Guianas and the three 
southern countries. By far the most important item is silk. 

An outstanding feature of Fig. 155 is the extremely small trade per 
capita with China and India. Because those countries have such 
enormous populations, a very small trade per inhabitant makes a large 
total. Hence in the ordinary tables of statistics our trade with them 
looks large, but if we consider it in proportion to the population, it 
shrinks to insignificance. Because the Chinese and the people of India 
are far away and especially because the density of the population and 
the low standards of living do not permit them to accumulate much 
surplus, it takes 140 million Chinese to equal a million Canadians, and 
1310 million Indians to be as important to us as a million Cubans. 
Similar conditions prevail in respect to the trade of China and India 
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with the rest of the world, for even when their trade with all parts of the _ 
world is considered, their foreign commerce per capita stands far lower 
than that of any country in North America, South America, Europe, or 
Australia. 

The fact that in proportion to the population we do over three 
times as much business with New Zealand as with the Philippines and 
four times as much as with Japan indicates that mere distance is not 
very important, at least when it is distance across the ocean. The 
voyage from San Francisco to Melbourne is 7000 miles, while the dis- 
tance to Yokohama is only 5500, to Shanghai 5550, and to Manila 6300. 
From New York the distance via Panama to Melbourne is 10,000 miles 
and to Wellington, New Zealand, 8500, while via Suez the distance to 
Bombay is 8100, and to Calcutta, 9800. The surprisingly large trade 
of Australia and New Zealand shows the importance of energy, high 
standards of living, good government, and similarity of language and 
habits,—in other words the importance of the people rather than of their 
geographical position and resources. 

Turning to South America, note the magnitude of the trade of the 
United States in proportion to the population of the three southern 
countries, Chile, Argentina, and Uruguay. The main things which 
seem to put these countries ahead of others are a greater proportion of 
European blood, the more stimulating climate of the southern part of 
the continent, the better health, and the higher standards of living, which 
result in more stable government and better habits. These conditions 
overcome the effect of great distances. Of course such resources as the 
nitrate beds of Chile and the soil and grass of Argentina are highly 
important; but if such resources were located under conditions of cli- 
mate and civilization like those of the central part of the Amazon 
Basin, it would be far more difficult to use them. Language, and the 
form of government as distinguished from its character, seem to play 
a relatively small part in determining the intensity of foreign trade, for 
the countries of southern South America are not especially different 
from those of northern South America in these respects. Nor do the 
differences between the products of the southern countries and our own 
have much effect, for in this respect the northern countries are much 
more adapted to stimulate trade. 

The trade of the United States with Africa illustrates once more the 
fact that business depends on people far more than upon things. The 
parts of Africa that stand highest in trade with the United States are 
those where the British and French are most numerous. Africa is 
potentially a rich continent, but is so handicapped by the poor health, 
lack of energy, and low standards of its people that its commerce is 
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limited. Only the most prominent and easily exploited of its great 
natural resources have yet been developed. In South Atrica, for 
example, two-thirds of the surplus available to pay for imports from 
America depends on gold and diamonds. Even without these temporary 
sources of wealth, South Africa, Egypt, and French North Africa are 
the parts of Africa that would carry on most trade with the United 
States because those are the parts where Europeans are most numerous 
and the natives most active. Of course the trade of Africa with Europe 
is much larger than with the United States, for Europeans go to that 
continent while our people go to the corresponding regions of Latin 
America. In both cases a few energetic people from the north largely 
determine the conditions of business. The fact that Africa’s trade 
with the United States is so small shows that even a progressive govern- 
ment like that of England does not overcome the racial character of the 
Africans. But the fact that the trade with England and the other 
holders of colonies is far larger than with the United States also shows 
that trade follows the flag. 

Although Europe is by far the most important continent in the total 
trade of the United States, the per capita trade with us is no larger than 
that of the Latin American countries. The most active American 
trade centers at the English Channel, whence it diminishes rapidly in 
all directions. There many conditions combine to encourage trade, 
for transportation is easy, the climate is good, and the standards of 
civilization are high. 

One of the surprising features of European trade is the way in which 
the per capita importance of the Swiss in American commerce rises. well 
above that of their immediate neighbors. Switzerland is badly located 
for trade because it has no seacoast; it has few resources aside from 
its scenery; and it is hampered by the tariffs of its neighbors. Yet 
because its people stand high in ability and energy and have high 
standards not only of living but of working, so that their goods are of the 
best quality, a million people there are as important to the United States 
as 22 million in China. Another remarkable feature of the trade of 
Europe is the low position of Russia and the other countries of eastern 
Europe. A million Russians, even before the Great War, were scarcely 
more important in our trade than a million Chinese or Hindus; to-day 
they are not one-fortieth as important as a million Japanese. The 
distance by sea from New York to Odessa is 5370 miles, and to Petro- 
grad 4632, so that Russia is much more accessible to the eastern United 
States than are Australia and New Zealand to either the eastern or 
western coasts of this country. Yet before the war a million people in 
New Zealand represented as much trade with us as did 50 million 
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in Russia, and to-day the corresponding figure is 165, This is not 
because New Zealand has more articles than Russia that we espe- 
cially want, for Russia and Siberia, which are here taken together, 
might produce much more than New Zealand in the way of commodities 
such as platinum, hides, and wool. The reasons for the small trade of 
Russia and of the other countries of eastern Europe with the United 
States are found partly in the lack of energy and the low standards of 
the people, partly in poor government, partly in the extent to which the 
Russian language, customs, and ideals differ from our own, and partly 
in the fact that Russia is a vast self-contained continental country whose 
interior is not especially accessible, while New Zealand is an oceanic 
island with relatively few inhabitants. 

In addition to this there is another important factor which has not 
yet been mentioned, namely the fact that other active countries like 
Britain, France, Sweden, and especially Germany lie nearer to Russia 
than does the United States. Even their trade with Russia, however, 
is slight, for so backward is that country that a million people in Switzer- 
land represented as much foreign commerce with all other countries as 
did 24 million in Russia before the Great War and as much as over 180 
million now. Other things being equal, a country deals with the nearest 
country where trade is active. In this fact lies the explanation of much of 
the disappointment of the world over America’s attitude after the 
Great War. It was hoped that the United States would take an interest 
in Russia and help her to recover from the effects of the revolution. 
It was also proposed that the United States assume a mandate over at 
least a part of Turkey. But the people of America showed little interest 
in the matter. Because there was little trade to bind the east of Europe 
to America there were not many people who had an active personal 
interest in that disturbed part of the world. Wise people believed that 
it would be good for America and good for the world to have America 
help the Near East, and that the mere fact of a direct political relation- 
ship would greatly stimulate commerce, as has been the ease in the 
Philippines. But geographic conditions have hitherto turned the inter- 
ests of the United States so strongly to Latin America and the Far East 
that the Near East has been left to the countries that lie nearer. In 
western Europe, on the contrary, everything combines to give us an 
interest so great that we took part in the Great War and are still closely 
concerned in many important European affairs. 

From this review of the present conditions and recent changes in 
the foreign trade of the United States, we may conclude that Europe, 
especially the North Sea regions, has been and still is our most active 
market both for buying and selling. But in proportion to the number 
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of people and to the rapidity with which our trade with them increases, 
the countries close to us in North America and the West Indies are fast 
assuming a position which may make them rival Europe in some 
respects. Australia and the southern parts of South America are also 
very important to us in proportion to their population. The rest of 
South America, on the other hand, and still more the continent of 
Africa, stand surprisingly low when one considers their total trade, 
their trade per capita, and especially the rate at which their trade 
increases. Eastern Asia, on the other hand, seems to promise to be 
one of the great trade regions of the future. Its per capita trade is 
indeed small, but the vast number of its people, their relatively high 
capacities if rightly led, and especially the rate at which trade has 
recently increased, seem to put Japan, China, and the neighboring 
islands and peninsulas of southeastern Asia in a position of great impor- 
tance to the business of America. 

It seems clear that the degree of activity of commerce between this 
country and other parts of the world depends on a combination of 
causes. Mere distance, or more exactly the degree of difficulty in 

_reaching a region no matter whether it is far or near, is very important. 
Nevertheless, it can be easily overcome as in the case of Australia, 
Switzerland, and the Philippines. Australia and Switzerland both 
illustrate the fact that the degree of progress in a country is one of the 
greatest, if not the greatest, of all factors in causing active trade. The 
Philippines show that governmental control is likewise a factor of 
the first importance, while Mexico illustrates how effectively a poor 
government can lessen foreign commerce. The presence of products 
which one country needs and another can supply, as in the case of the 
sugar imported from Cuba to the United States, is likewise a great 
stimulator of trade. Other factors such as language, customs, and 
established habits also play a large share in determining where trade 
shall be active. Yet on the whole, the great determining factors seem 
to be the character of the people, the diversity of products, the distance 
from country to country or the ease with which products can be brought 
from one to the other, and the degree to which trade is helped or hin- 
dered by the conditions of government. 


EXERCISES AND PROBLEMS 


1. Use Fig. 105 as a model for a map of exports from the United States (.e., 
imports of other countries from the United States, Table 38, column C). Insert 
one dot for each $20,000,000. Insert all oceanic trade-routes over which the United 
States probably ships at least $50,000,000 worth of exports each year. Begin 
by marking each of the 16 ports or sections of boundary whence goods worth at least 
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$50,000,000 are exported (Table 41). Next from Table 38, column C, mark each 
of the 16 countries to which we send over $50,000,000 worth of goods. Use Table 43 
to help you in connecting the countries and the ports. Indicate parts of routes 
where traffic from more than one port converges, or from which the traffic to more 
than one country diverges. Discuss the relative importance of the regions and 
routes on your map and the reason for their differences. 

2. Repeat Exercise 1, but apply it to imports instead of exports. What notable 
differences do you see between your import and export maps? Why? 

3. Compare the total and the per capita foreign commerce of large and small 
countries. Select six pairs of countries, letting each pair contain one very populous 
country and one country not more than a quarter as large. Let each pair of countries 
be as nearly alike as possible in other respects. From Table 38 B and 38 G make 
a table as follows: 


4 Capita| Per Capita Excess |p “| 
lace ee Capita oh aaitaver Experi e Capita 
Populous. (Use 
Minus Signs if 
the Excess is the 
Populous | Small} Populous | Small Other Way) Populous | Small 


Name of Country Per Capita Excess 
of Small over 


Populous 


Explain your results. 

4. Compare the per capita foreign commerce of tropical and non-tropical coun- 
tries. Repeat Exercise 3, but let each pair consist of a tropical and non-tropical 
country as nearly alike as possible in size. 

5. Investigate the conditions that cause various countries to differ from or 
resemble the United States in their foreign trade per capita. Make a list of the five 
countries that (A) stand highest in Table 38 B, (B) that stand nearest the United 
States in 38 B, and (C) that stand lowest. Do the same for 38 G. Explain the con- 
ditions which cause the various countries to fall into one or another of these groups. 
In what respects do the countries of group B differ from or resemble the United 
States? Why do they come in its class from the point of view of per capita trade? 
How do the countries of each group compare with the United States in internal 
and external transportation facilities, Tables 35 and 36? 

6. Study the trade of the United States with a typical country belonging to each 
of the following groups: (A) an advanced European country; (B) one of the more 
backward European countries; (C) an advanced non-European country; (D) an 
independent tropical country; (#) a country where the United States exercises some 
sort of direct or indirect political control. Find out for each country all the available 
facts in Tables 38 to 44, in the Statesman’s Yearbook, in some good encyclopedia, 
and in other available sources. Describe the nature of the products sent in each 
direction, that is, from and to the United States. Point out the effect of each of the 
controlling factors mentioned in the last part of this chapter. 

7. The relative importance of foreign commerce in various parts of the United 
States. On outline maps of the United States insert symbols to indicate the values of 
imports and exports at the principal customs districts of the United States (Table 41). 
Why do the totals for all cities except New York fall below the total imports and 
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exports of New Orleans and Galveston? In this connection consider relation to 
other ports, density of population, ease of transportation to other populous countries, 
character of harbors, nature of main articles of import or export. So far as possible 
explain the cases where there is a great contrast between exports and imports. In 
Table 41 is the contrast between columns A and C always the same as between B 
and D? Explain. 

8. Prepare an exercise to show the relation between Tables 42, 43, and 44. 

9. Make a detailed investigation of the trade of Canada, as nearly as possible 
along the lines indicated for the United States in the preceding exercises. 

10. From Table 40 make a map showing tonnage of imports to the United 
States by heavily shaded bars and of exports by lightly shaded bars. Use only the 
totals for the trade regions. Insert boundaries of regions. Note that some countries 
are divided between two regions. Insert the ratios between exports and imports 
as given after each name of a trade region. The ratio 2.8 for the United Kingdom, 
for example means that our exports to that region form 2.8 times as large a tonnage 
as our imports from there. On the other hand, 0.6 for the West Indies means 
exports only 0.6 as bulky as imports. Shade the regions where our exports are 
more bulky than our imports. Use Tables 42-44 to explain the conditions which 
cause either exports or imports to be more bulky in each trade region. 


olla. eased 
a 
pl err hy Tee ii 
RL ie 


. al mine el ll 
; ' "pee Fad ; 


ae 


ie 


ty 


ae | 
; ait 


PART IV 


THE BUSINESS OF THE CONTINENTS 


CHAPTER XXVIII 
EUROPE: THE MOST PRODUCTIVE CONTINENT 


The Volume of Europe’s Business.—From the standpoint of business 
Europe is the most important of the continents. In normal times no 
other continent rivals it in the production of wheat, oats, rye, and 
barley; potatoes, grapes, apples, other orchard fruits, peas, olives, and 
citrus fruits; flax fiber; hay, milk, cattle, horses, sheep, wool, and hides; 
coal and salt; and probably berries, sand and gravel, cement, and stone. 
In addition to its supremacy in 25 out of 58 chief products listed in Table 
A, Europe also carries on more manufacturing than any other continent. 
Moreover, 12 of the 25 products in which Europe excels are of the first 
rank, being produced to an estimated value of over a billion dollars 
each year. Even North America, which comes next to Europe, excels 
the other continents in only 16 products, namely, wood, cotton, corn, 
sugar, tobacco, and cottonseed; eggs and poultry; water power, petro- - 
leum, iron, copper, silver, natural gas, lead, and zine. Among these only 
7, including the doubtful case of water power, attain a value of over 
a billion dollars per year. In spite of its vast population, Asia ranks 
lower than North America in its production of major products. It 
excels, to be sure, in rice, vegetables, millet, beans, sweet potatoes, bana- 
nas, tea, peanuts, and rubber; in swine, fish, and silk; and also in tin. 
Six of these 13 products reach a yearly value of a billion dollars for the 
world as a whole. Nevertheless this is a small matter for a continent 
with 900 million people. The other continents are insignificant as 
leading producers of great products. Africa leads only in coconut and 
palm oil, and in gold; South America in coffee and flaxseed; and Aus- 
tralia in none. Thus the order is: 


ITOpette. ce crete ae omen me ee 25 Atri Ca Seamer at yas Bi Asa). seh Esato et 2 
Win INGNIBC acco na ponccoesoone 16 fSowondar INANE) a oe Ade Mn oneoon.e 2 
I NSEN £ ae ORAS nO nC oe 183 INULIN 2.00mi CRO OOOO Oa 0 
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The importance of Europe is seen in foreign trade as well as in 
domestic production. Expressed in round numbers, the foreign trade 
of the continents in 1923 was as follows: 


ULODC a etener nr anerres $26,000,000,000 South America........ $2,500,000,000 
North America....... —11,000,000,000 UNTTICS Se cesta eee 1,800,000,000 
Aslaerene tirana tet 5,500,000,000 AUIStralastae ruses = 1,500,000,000 


Although Europe was greatly injured by the war, it still leads by 
a wide margin. Its relative position would be much reduced if we con- 
sidered only the trade of each continent with other continents instead 
of all foreign trade, but even if we exclude the trade of each country 
with others in the same continent Europe remains ahead. 

In transportation Europe has almost as great a supremacy as in pri- 
mary production and commerce. The tonnage of ocean steamships 
belonging to the various continents in 1924 was approximately as follows: 


HILO DOR Rte eee anes 37,000,000 South America............ 900,000 
North America......... 17,000,000 (*) Anstralia..uht., eae oe 700,000 
INIA) Aer aes ce lee 4,000,000 A friGdiumces. denen. - cpa 300,000 (*) 


If figures for canal boats, coastwise traffic, and airplanes were avail- 
able they would show the importance of Europe in an even greater degree. 
So, too, would the mileage of improved roads and canals. In railway 
mileage, to be sure, North America much exceeds Europe, the figures 
being about 320,000 miles against 230,000. The same is even more true 
in trolley mileage and in automobiles. Nevertheless, in normal times the 
tonnage of freight carried by European railroads is about the same as by 
those of North America—about 2 billion tons in 1911, with an average 
haul of approximately 100 miles in Europe and 140 in North America. 
On the other hand, the number of passengers that year was only about 
1100 million in North America with an average journey of 33 miles, 
while in Europe it was five times as great with an average journey of 25 
miles. At present the tonnage carried on North American railways is 
about 40 per cent greater than in 1911, while the number of passengers 
remains almost unchanged, but the length of the average haul of both 
freight and passengers has increased. In Europe there has been a 
great decrease in all respects, but exact data are not available. Never- 
theless, even in railroad traffic Europe still appears to equal or perhaps 
exceed North America. 

Another way of estimating the business of the continents is by 
means of the total national wealth. This is extremely difficult to ascer- 
tain and as yet it is impossible to determine the full effects of the war. 
The best recent estimates are given in the following table: 

* Subject to revision. 
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ESTIMATED WEALTH OF VARIOUS COUNTRIES IN 1914 AND 1922 


Approx. Amount in Millions peda pete 
Deg. of of Dollars ees BALE 
ion—Dollars 
Country Accuracy 
of 1914 
Data 1914 1922 1914 1922 
Europe: 
United Kingdom... . I 70,500 | 120,000 1540 2500 
ETOCS cess ci oe II 58,500 90,000 1470 2300 
(Cermainyerernersi ee II 80,500 40,000 ! 1185 670 1 
Switzerland......... IV 3,780 4,600 1000 1175 
emia ai, kee ee eee IV PRORAO! I oo 5 oa 855 1285 2 
VC CET Ese er. II AG i eee eras 815 1225 2 
Ini@lievieless os 36 88- Ul 5,100 8,300 810 1180 
IBOENuTIM, a 5. ck aoe Ul DAO | rsghiae 750 11252 
Spain. oo IV 14,300 | 29,0002 700 1375 3 
TRUIMIEWNG |. oc oo oe soe Teeny ee 3,600 ARM 1050 
Uiecibict Aer Re al Ill 21,800 26,000 625 665 
Austria-Hungary.... VTE HOO | soccec 590 lp baste 
INOK Waiter IV IO COWS Pyereaac 440 655 2 
(Poland terrae tt: aie hpi lie Meee 17,000 ee 625 
AL VIAeey eA oes oe oe nee 1,000 5 ae 540 
Hungary (1924)..... cere fo eer es Oo 3,200 Ane 400 
RSUISS Ieieeeeey eee IW sO I enaosa 415 JIS 
Outside of Hwrope: 
United States....... 181 204,000 | 320,000 2060 3000 
Culpa s area ert Meet | Sed hatte 8,000 ae 2760 
Canada sear ates VL 11,200 22,200 1460 2475 
New Zealand....... oie SUA PAIS 1,800 ® Bia: 1380 ! 
ANistralis syste ges il 7,450 9,700 1550 1725 
Argentina..........| TI 11,650 | 13,200 1660 1400 1 
(hile egrets enc 5 hearwn ocala 3,100 Snes 800 
(Pere ee eee Be eet eee) Macys se 4,000 550 
IMDS aV Oa, cae b cicherent tip vache Sih fo A ie 7,900 Eis: 545 
Brazil Moe panera eet Paar P| Ur eine oe 13,000 ne 425 
No pan ostienaadh cals IV 116500 | mikes. 214 3202 
IbaQebeipaaee tee eee atta Da ees 22,000 5 Aad 70 } 
Cin Brey ere 28. as mee ree cro nte 19,100 ea: 50 
! 


* Estimate is not likely to be inaccurate to a greater extent than 10 per cent in Grade I, 20 
per cent in Grade II, 30 per cent in Grade III, but Grade IV may be inaccurate by as much as 
50 per cent. Even if the actual figures depart considerably from those here given, which are 
taken from an article by Stamp in the Journal of the Royal Statistical Society, Vol. 82, 1919, the 
general result will not be appreciably altered. The estimates for 1922 are less reliable than for 1914. 


1 Probably too low. 

2 Estimated at 50 per cent more than 1914. 

3 Probably much too high. : 

4 Most of the wealth of Cuba is owned by Americans. 
6 1920. 
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Using this table as a basis and roughly estimating the other parts of 
the world, we obtain the following: 


ESTIMATED WEALTH OF THE CONTINENTS IN 1922 


Continent ; Total Per Capita 
WuUro peices acikowiee isis oyere se ore apart eee $440,000,000,000 $920 
INortlsA merical... Acer te, derek este a eer ere 360,000,000,000 2400 
TA BIS ve rr, Ween ire wdcaay scace jo) aie eee eae ae 215,000,000,000 210 
SOUUHCATNETI CAS i atte sts cpa casanetmen atic, crime scatter 44,000,000,000 640 
I Nita lo aoe Pama Nae crm Ms ee oes oacyeriyc 31,000,000,000 220 
TAUStrBlIA es acm Aice as Ha siecle aelen vero stoeeens 14,000,000,000 2000 


The noteworthy feature of this table is that while both North 
America and Australia surpass Europe in wealth per person, the total 
wealth of all the rest of the world comes to only 664 billion dollars 
compared with 440 billion for Europe. Even with the reductions due 
to the war, Europe is probably still the wealthiest of the continents, 
and does the largest business. 

Indirect Elements in the Business Activity of Europe.—The posi- 
tion of Europe in the world’s business rests on ideas as well as on mate- 
rial factors. A large share of the world’s advanced ideas are European. 
Although America made great contributions, France and England were 
the cradle of modern democracy. Although Christianity originated 
a little beyond the limits of Europe, the form in which it now influences 
the world came largely from that continent. In the same way modern 
education, philosophy, literature, art, and music are all essentially 
European. ‘lhe modern sciences of physics, chemistry, geology, botany, 
biology, geography, psychology, and sociology likewise had their birth 
or at least a large part of their development in Europe. Even now the 
aggregate contribution of all the countries of Europe is probably greater 
than that of North America, or of all the other continents combined. In 
mechanics and machinery this has likewise been true from the time of 
the British invention of the steam engine down to the wireless tele- 

‘These estimates depend on the following assumptions as to per capita wealth 
in addition to the data given in the table. Europe: Czechoslovakia, $1000; Austria, 
$700; rest of Hurope, $400. North America: Porto Rico, $1000; Central America 
and rest of West Indies, $300. South America: Uruguay, $1200; remainder, $400. 
Africa: South Africa, $800; Tunis and Algeria, $700; Egypt, $300; remainder, 
$150. Asia: all parts except Japan, $200. The estimates here given probably 
put Africa and South America, especially the latter, too high, because they assume 
a value which depends partly on the available land per person. Eastern and southern 
Asia rank very low in this respect. Australasia is placed higher than in the preceding 
table. It must be remembered that these figures are merely rough approximations, 
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graph and the extremely rapid improvement made by Europeans in the 
airplanes which the Americans, Langley and Wright, first made prac- 
tical. Only within a generation or two have the contributions of non- 
Europeans played any large part for a thousand years or more, and 
even without them Europe and the world as a whole would be almost as 
advanced as at present. 

These matters have a close bearing on business. People deal with 
those whom they know. Many a man passes several stores where he 
could buy what he wants in order to reach a store which is not a bit 
better, but where he is acquainted with the clerks and knows the work- 
ings of the establishment. People likewise often refuse to take a fine 
brand of goods of which they have never heard, and insist on something 
whose name they know even if it is not so good. This may be foolish, 
but it is human nature. In the same way a country or continent which 
is known everywhere for its progress in government, religion, literature, 
art, science, and invention attracts business. Of course the United 
States possesses these advantages to a certain extent, but nothing like 
so highly as all the countries of Europe combined. The spread of 
Europe’s ideas does much to create Europe’s business. 

The Influence of Europeans on Foreign Countries.—Another way 
in which Europe increases her business is by sending her sons and 
daughters to all parts of the world. Before the war this process was 
going on with great speed, so that upwards of 2 million colonists went out 
from Europe every year. Thus Europe has peopled the United States, 
Canada, Australia, New Zealand, Argentina, Uruguay, Chile, and the 
best parts of Brazil, Cuba, and South Africa, and has furnished most of 
the upper classes in all the other countries of Latin America. All these 
places do a great deal of business with Europe simply because the 
present inhabitants or their ancestors came from there, their language 
and habits are like those of Europe, and they naturally turn to Europe 
both for ideas and for goods and capital. 

Even more important than the colonists, from the business stand- 
point, are those who go to foreign lands, but expect to return ‘‘ Home.” 
Europe excels in this type of wanderers. The pioneers among them 
are often explorers. Such men as Marco Polo, Columbus, Champlain, 
and Humboldt illustrate the extraordinary ability of the men who have 
gone out from Europe to explore the rest of the world. After the 
explorer comes the missionary. The Jesuit Fathers in Canada, Carey 
in India, and Livingstone in Africa, were among the great missionary 
pioneers. These men and their modern successors have unconsciously 
proved among the most competent agents in opening up new lines of 
business for the countries from which they come, 
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After the explorers and the missionaries come the business men. 
Few facts in respect to the distribution of mankind are more significant 
than the way in which almost every commercial city where the people 
are not of European origin has its European colony. Run through such 
a book as The Statesman’s Year-Book, and see how universal this is. 
Abyssinia is almost as remote as any part of the world, but about 300 
of the 30,000 people at Dirre Daoua, the railway terminus, are Euro- 
peans. There, in almost the only independent part of Africa, the lead- 
ing merchants, and the directors of the chief line of communication are 
Europeans. In Siam there are usually between 1300 and 1500 Euro- 
peans, chiefly in Bangkok. How influential these people are may be 
judged from the fact that Siam has an American as General Adviser, 
a British Judicial Adviser, a French Legislative Adviser, legal Advisers 
of various other nationalities, and British and other European officials 
in practically every other department of government. The metro- 
politan police force was much improved under the superintendence of 
several English police officers lent by the Government of India. The 
provincial police administration includes a body of Danish instructors. 
English and French as well as American missionaries provide educa- 
tional facilities for a large number of children. 

Abyssinia and Siam are among the few parts of the world aside from 
Japan and China which are not under the control of Europeans or 
Americans. Where Europeans control regions mainly occupied by 
other races, and even in countries like China and Japan, the European 
colony is almost invariably remarkable for its wealth and influence. 
Chinese and Japanese are indeed found in many foreign cities, and 
there are American colonies in places like Constantinople, Calcutta, 
and Shanghai, but only in a few places such as Mexico can even the 
Americans compare in number and influence with the Europeans. 
Thus Europeans penetrate almost every part of the world and form a 
network which helps to bind other nations to Europe. 

The Loss of Europe in the Great War.—Since the Great War many 
authorities have feared that Europe has lost her dominance. During 
the war, each year’s destruction was as great as the savings of four 
ordinary years; after the war the great waste of former savings con- 
tinued for years in Russia and Turkey, while even in England, France, 
and Germany it was two or three years before the process of restoring 
the waste was well under way. Moreover, Europe lost not only mate- 
rial wealth which can be replaced in a few decades, but human wealth 
which cannot be replaced for generations. The war alone cost 193 
million men, taken largely from the most competent parts of Europe. 
Of the men between the ages of 20 and 44, France lost 20 out of every 
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hundred; Germany, 15; and Great Britain, 10. In addition to this 
many million were maimed or suffered in health so that they cannot be 
full producers. Influenza, typhus, and other diseases probably killed 
30 million people. Because of war, disease, and famine, the number 
of children born from 1914 to 1920 is estimated to have been about 40 
million less than if peace had prevailed. Thus Europe’s loss because 
of the war may possibly have been 80 million human beings. The 
direct cost of the war to Europe, as reckoned by national debts, was 
something like 125 billion dollars; and the indirect loss in shipping, 
damaged property, and loss of production is often estimated as almost 
as much more. . 

In addition to all this, the inability of Europe during and after the 
war to carry on business as usual and the great depression of European 
industry allowed Japan, and to a greater degree the United States, to 
capture a large part of the trade in South America, Asia, and even 
Africa. For example, in 1912, the United States drew 49 per cent of her 
imports from Europe, and 13 per cent from Asia, as appears in the fol- 
lowing table. In 1918, she was drawing only 14 per cent from Europe 
and 27 per cent from Asia. In other words, before the war about half of 
the imports to the United States were manufactured goods from Europe, 
while one-eighth were raw materials from Asia. During the war the 
United States ceased to rely on Europe for manufactures, so that the 
trade in this line fell to 14 per cent. She increased her own manu- 
factures so much that she needed twice as large a percentage of raw 
materials from Asia, in order to work them up in her factories. These 
manufactured goods she sent not only to Europe for use in the war but 
to other countries which Europe had formerly supplied. 


PERCENTAGE OF THE UNITED STATES FOREIGN TRADE IN EACH 
CONTINENT IN 1912 AND 1918 
Exports Imports 
Continent 

1912 1918 1912 1918 

Per Cent | Per Cent | Per Cent | Per Cent 
TEARRGIOS, dys palace Moke aan mat hag 60 63 49 14 
Nioitn, VARA. obs eo eae cnc besos Do 20 20 31 
lesatcoy Neale oy pecs doeooamon ade 6 iD 13 19 
ING = seen Gel JE Re eseens es ote te 5 6 13 ST 
QCA TMA ree ees © Oe Pee sees 3 2 2 4 
INGA 2 OTS ne I REINS Ei 1 0.9 1 2 
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Japan, as well as the United States, expanded her manufactures 
and thereby seized markets in eastern Asia and in the East Indies which 
had formerly been in the hands of Germany, England, France, and other 
European countries. Even in Australia, for example, ges sales 
increased as follows between 1913 and 1917: 


Fabrics and clothes............ ...... $2,300,000 to $7,800,000 
IManutacttredietals sa entra tie trie 34,000 to 870,000 
Chemical products;eeeae te eee 630,000 to 1,780,000 
Crockeryvand)elasswareeia. acts neser et: 96,000 to 1,280,000. 
Fancy articles and jewelry............. 93,000 to 620,000 


The Recovery of Europe.—In view of the enormous handicap under 
which the war placed Europe, later events are extremely interesting. 
In Great Britain, for example, the tremendous drop in foreign trade 
during the war has been followed by an almost equally sudden increase. 
In a relatively few years Great Britain has regained much of her old 
position. Her percentage of the world’s foreign commerce will probably 
never be as large as formerly, for the United States, Japan, and to a lesser 
extent other countries, are not only growing rapidly in population but 
are learning the arts of manufacturing and commerce and are becoming 
able to play a part corresponding to the number and energy of their 
people. Great Britain forged ahead of other countries when modern 
manufacturing and commerce first arose, because she was helped by her 
supplies of coal and iron, and by the fleet which had grown up in part 
because she is an island. Other nations have since been catching up with 
her just as between the ages of ten and fifteen a small boy may become 
as tall as his father. The indications are, however, that within a few 
decades or a generation or two Britain’s share of world trade will be 
nearly the same as if there had been no war. 

The same is true of other European countries except that their 
speed of recovery varies according to their degree of progress. Even 
though France suffered terribly she seems to be moving back toward 
her old place with encouraging rapidity. Russia, on the other hand, 
had only started on the road to recovery in 1925. The upshot of the 
whole matter seems to be that Kurope is by no means in danger of losing 
her business supremacy. She has been obliged to accept Japan and 
especially the United States as rivals, and the United States seems 
to be in little danger of losing her position as the most active of all 
countries in business. New York seems likely to vie with London as 
the world’s financial center, but apparently the geographical conditions 
which we are studying in this book would have led to this result, war 
or no war. The war merely hastened processes which were already in 
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operation. It weakened Europe very seriously, but it did not destroy 
the geographical and racial conditions which have made Europe the most 
productive of the continents. 

The Reason for Europe’s Productivity—We must now inquire into 
the causes of the activity of Europe both at home and abroad. Some 
of the more important of these may be classified as follows: 


1. Climate 

2. Relation to the ocean 
3. Relief 

4. Mineral resources 


I. Geographical causes { 


II. Human causes 5. Race 
(dependent on 6. Health 
above) 7. Historical development 
Religion 
III. Secondary causes Education 
growing out of Government 
these Exploration 


Mechanical inventions 


(1) Climate—The climate of Europe excels that of any other con- 
tinent in almost every respect. (a) In no other continent does so large 
a proportion of the area receive sufficient rain at all seasons. More than 
20 inches per year fall everywhere except in the far east, the far north, 
central and eastern Spain, and small areas in eastern Italy and Greece. 
More important than this is the fact that in June, July, and August, 
which are the chief growing season, more than 6 inches fall everywhere 
except in northern Russia, where the temperature is too low for agri- 
culture, and in the three southern peninsulas and southeastern Russia. 

(b) Europe is peculiarly fortunate in having a large area where 
extremes of temperature are unknown. The northern half of the con- 
tinent, as appears in Fig. 4, has no month when the temperature for 
night and day together averages above 70° F. The southwestern half 
has no month when the temperature averages below 30° F. The 
region where both these conditions prevail includes the whole of Great 
Britain, Belgium, Netherlands, and Denmark, the northern half of 
France, the western half of Germany, the Swiss lowland, the lowland 
part of Austria, a mere fringe of northern Spain, and similar fringes in 
the south of Norway and Sweden. Such conditions are almost ideal for 
human health and activity. They are also highly favorable for agri- 
culture since farm work is interrupted for not more than two or three 
months in winter, the farmers are not made sluggish by prolonged and 
extreme heat in summer, or cold in winter, and the temperature is high 
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enough for a great variety of crops. Aside from a few mountain areas, 
which are often the health resorts of low latitudes, the only other parts 
of the world that have equally favorable conditions of temperature are 
(1) a limited strip of land on the eastern coast of the United States 
including Long Island and southern Rhode Island, (2) a narrow fringe, 
often only a few miles wide, along the Pacific Coast from San Diego to 
Sitka, (3) a similar strip along the coast of Chile, (4) a considerable area 
in the Argentine plain south of Buenos Aires, (5) the southeastern tip 
of Australia together with Tasmania and New Zealand, (6) the merest 
tip of South Africa near Cape Town, and (7) a tiny area at the northern 
end of the main island of Japan. These regions, it will be seen, are 
located in countries where civilization is high, business is active, and 
Europeans can thrive. All, however, are much smaller than the Euro- 
pean area. Moreover, aside from the eastern United States, most of 
them lack sufficient contrast between summer and winter, and many 
have a long dry season in summer. 

(c) The third great climatic advantage of Europe is its abundant 
storms. These not only bring rain at all seasons, but give the constant 
changes of temperature and of sunshine which are one of the most 
important elements in producing good health and vigorous activity. 
Among the regions with a favorable range of temperature only the 
eastern United States has more storminess than Europe, while Japan, 
the Puget Sound region, and New Zealand follow Europe but do not 
equal it. . 

(2) Europe’s Highly Favorable Relation to the Ocean.—In the advan- 
tages of its relation to the ocean Europe stands in a class by itself. 
These advantages arise partly through climate and partly through trans- 
portation. Climatically the first important feature is that Europe lies 
east of an oceanic region in which the warm Atlantic Drift penetrates 
to an unusually high latitude through the opening to the Arctic Ocean 
between Iceland and Norway. In winter this causes the air over the 
ocean west and north of the British Isles to be 30° F. or even 40° F. 
warmer than the average for the corresponding latitudes over land 
and sea together. The prevailing westerly winds of these latitudes 
not only are warmed by the water but bring a high degree of humidity 
to the land and thus prevent the temperature from falling unduly low 
even at a distance of hundreds of miles inland, especially in the northern 
half. ‘They also increase the winter rainfall, especially in the south. 

The oceanic effect is intensified by the North Sea and Baltie arm 
of the ocean, extending eastward about 1200 miles from the open ocean, 
and the Mediterranean and Black Sea arm, about 2500 miles. The 
effect of these conditions, joined with the comparative absence of 
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mountains along the coast of western Europe, is evident in the following 
comparison of Leningrad with Chippewyan, which lies in nearly the same 
latitude on Lake Athabasca in northern Canada. 


Chippewyan, (Pe aomtes Amount by which 

Mone Athabasca. 60° N pe E Leningrad is 

597 N.., Lid? W: ae L 1 Warmer than 

Altitude 650 Feet i aha Chippewyan 
JOC aes eta eo meteor oe —16> 15° ollie 
Ae TUvaeeh eee eee ee eet ee ey 26° 
ING eNO) | ies Secon oes lean Noy eae a 4° 24° 20° 
Ac rilaperestars tans oC att 28° 36° 8° 
IMIEINIES oo hoo ore etary bo by Ms 45° 48° Se 
Jiuaves Cee Oe Semone DOs 59° 3° 
HUI is yin. behets Stee 62° 64° De 
ENUSUSUSU EM a. 25 bees ons ae ss 56° @il® on 
SISOS Oe sof clea a deere on 45° 52° ie 
(era Ges oun Segoe os o mee aa)” 40° we 
iNovem b@liien sereclae oPickn.n 14° 29° 15° 
1D xe Gianl SP gee oes eee aS 20° 19° 


Both places are about 800 miles from the open ocean. The slightly 
more northern latitude of Leningrad almost compensates for its slightly 
lower altitude. Yet in midwinter the temperature of Leningrad averages 
31° F. higher than at Chippewyan; at Leningrad the ground thaws in 
April and is not frozen again till November; at Chippewyan the ground 
does not become soft till May, while early October sees it frozen once 
more. Moreover, Leningrad, with 20 inches of rain, has about half as 
much again as Chippewyan. 

Such conditions of relative warmth and abundant rain prevail over 
most of Europe, but diminish toward the east and south. Hence, 
most of Europe has relatively mild winters which do not have an unduly 
depressing effect upon either health or agriculture. The northern posi- 
tion of the continent gives it fairly cool invigorating summers, while the 
long days in such high latitudes give sunshine and warmth enough for 
agriculture. Only in southern Europe is there anything to compare 
with the steady heat which makes the city of Washington, for example, 
a place which many people dread in summer. Even in southern Europe 
the presence of the Mediterranean sea lowers the summer temperature 
somewhat and helps to prevent Italy and Greece from being deserts. 

The advantage of transportation which Europe derives from the sea 
arises partly from the way in which two great oceanic arms and many 
minor bays and gulfs penetrate inland. The only other regions which 
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compare with Europe in this respect are (1) the Caribbean region, 
including the West Indies and the lands around the Gulf of Mexico 
and the Caribbean Sea, and (2) the far eastern region, including the East 
Indies, the Japanese Islands, the Malay Peninsula, and the coasts of 
Indo-China, China, Chosen, eastern Siberia, and northern Australia. 
If water transportation alone gave preeminence in business, these two 
regions might rival or surpass Europe. As it is, Europe’s facilities 
for transportation by water confirm the advantage given her by climate. 
No part of Europe outside Russia is more than 400 miles from the sea, 
and most parts are within 200 miles. So valuable are the oceans as 
waterways that goods from all parts of Germany except the immediate 
Danube valley can be shipped to Bulgaria and the other Balkan states 
more cheaply by sea than by rail or even by the Danube waterway. 
Such conditions help to account for the extraordinary development of 
Europe’s coastwise traffic. They give her cheaper transportation than 
the United States without the enormous expense of such a dense 
railway net. 

(3) How the Relief of Europe Favors Business.—A physical map of 
Europe shows (a) a northwestern highland embracing chiefly Scotland 
and Scandinavia, (b) a great central plain whose western outliers are in 
Ireland, southern England, and western France, and which extends 
eastward through Belgium where it is narrowest, to Germany, southern 
Scandinavia, Poland, and especially Russia where it broadens to great 
size; (c) a central system of mountains beginning with the Pyrenees, 
continued in the Alps and Carpathians, and ending in the Balkans and 
the Caucasus; and (d) three southern peninsulas one of which has 
a southwestern trend, while the other two trend southeast. 

In comparison with the other continents this system of relief is 
highly favorable. Lines of transportation, as we saw in Chapter XI, 
tend to converge on the greatest centers of activity and population. 
Although railroads try to avoid mountains, many great trunk lines 
run athwart them in order to connect active centers like Philadelphia 
and Pittsburgh, the Atlantic and Pacific Coasts of the United States, 
or Argentina and Chile. But in Europe many natural routes lead 
toward a single center. That center is the southern part of the North 
Sea in the midst of the world’s largest area of healthful, stimulating 
climate, a place where three races meet and blend, as we shall shortly 
see. Within 300 miles of this center the number of great cities is many 
times as large as in any equal area in any other part of the world. From 
eastern Kurope, the Russian plain narrows westward so that the traffic 
is concentrated between the Baltic Sea and the mountains of southern 
Germany, and tends to reach the ocean on the shores of the North Sea. 


EUROPE: THE MOST PRODUCTIVE CONTINENT 431 


Farther north, the two branches of the Baltic direct the trade of their 
coast toward the North Sea, and the Kiel Canal gives a direct water 
route to the Straits of Dover. Another great stream of traffic comes 
eastward across the Atlantic or northward along the coast of Africa. 
Part of the traffic is diverted into the Irish Sea to Liverpool, or into 
the Bay of Biscay to Bordeaux, but far the larger part crowds into the 
English Channel and passes the Straits of Dover. 

From eastern and southern Asia, from Australia, the East Indies, 
and the east coast of Africa, the traffic is drawn as by a magnet toward 
the intense commercial and industrial activity of the North Sea region. 
Passing through the Suez Canal, the traffic finds it easier to make 
a detour by water to the west through the Straits of Gibraltar rather than 
travel overland; most of it keeps steadily on its way to the North 
Sea region. A small side stream flows up the Adriatic Sea to Trieste 
and Fiume where the low mountains allow it to pass over to Vienna 
on the outer edge of the region of greatest activity. A somewhat larger 
portion stops in Italy. At Marseilles another portion seeks the land, 
but part of even this moves up the Rhone Valley, another of the natural 
channels which lead toward the North Sea region. 

Inland waterways as well as land routes and ocean waterways 
converge upon the regions near the North Sea. The Seine and Marne, 
the Rhine, Elbe, and Vistula all flow in general toward the North Sea 
center. The more directly they flow in this direction, the heavier 
their traffic. The Rhine in proportion to its size is the greatest long- 
distance carrier of traffic among the rivers of the world. Thus the 
topography of Europe, more than that of any other continent, invites 
traffic toward the regions of greatest activity. 

(4) The Good Fortune of Europe in its Mineral Deposits.—The parts 
of Europe near the North Sea are among the most favored regions of 
the world in mineral resources as well as in climate, oceanic relations, 
and topography. Scattered here and there on the borders of the British 
plain with outliers in southern Scotland and northern Ireland, are 
deposits of fine coal. The formations which contain this coal appear 
to extend eastward under the North Sea, for they reappear in Belgium, 
northern France, the Saar Basin, and the German Ruhr coal field near 
Dortmund and Essen. Farther east the great manufacturing centers of 
Chemnitz, Breslau, and others depend on neighboring coal fields, while 
in upper Silesia, where Germany joins Poland and Czecho-Slovakia, 
lies another coal region. Still farther east, in the Donetz Basin north 
of the Sea of Azov the same general formation reappears. Aside from 
this interrupted band extending roughly from Wales to southern Russia 
there is little good coal in Europe, that near Moscow for example being 
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of poor quality. Not far from the coal, especially in Britain, France, 
Germany, and Russia, lie deposits of iron. This combination of the 
two most valuable minerals in the very region where the other main 
geographical conditions are most favorable has been an extraordinary 
stimulus to manufacturing and transportation. 

Although Europe is relatively poor in mineral resources aside from 
coal and iron, those which it possesses are well exploited. The north- 
western mountains seem to contain practically no ores except the fine 
iron of northern Sweden. The southern peninsulas contain the iron of 
northern Spain and a great variety of other minerals. These other 
minerals have been so well developed that Europe, including the Ural 
Mountains, provides about four-fifths of the world’s pyrite, potash, and 
magnesite, over half of the mercury and graphite, and approximately 
two-fifths of the aluminum, platinum, salt, bauxite, saltpetre, and zine. 
These, however, are of small importance compared with the fact that 
normally Europe produces about half the world’s coal and iron. No 
other region of similar size has so fortunate a combination of a fine supply 
of coal and iron, a climate good for both man and agriculture, abundant 
level lands of fair fertility, a relief which concentrates the lines of 
transportation upon the very region where the climate, relief, and 
minerals are most favorable, and wonderful facilties for ocean transpor- 
tation which bring the trade of the world to the area where the other 
geographical advantages are concentrated. 

(5) The Commingling of Races in Europe—To tne pnysical advan- 
tages of Europe must be added those of race. Most people think their 
own race the best. They also suppose that racial inheritance can 
overcome the effects of a bad environment indefinitely. How far this 
is true is not yet known, but one or two things are clear. The European 
or white races almost certainly inherit greater mental capacity than the 
aboriginal red race of the Americas, or than the black races of southern 
Asia and Australia. How the inherited capacity of the white races 
compares with that of what are sometimes called the brown races 
including the Arabs and Hindus, and of the yellow races including the 
Chinese and Japanese has not definitely been determined. This much, 
however, seems fairly certain; the European races have now for a long 
time had the advantage of a better physical environment than any 
others except perhaps the Japanese. This environment has played a part 
in giving them the advantage of unusual racial energy and alertness. 
Nevertheless there are marked racial differences in different parts of 
Europe. Tair-haired, aggressive Nordics, the kind of people who seem 
to have the strongest tendency to make inventions and plan great 
schemes, predominate in Scandinavia and all the regions bordering the 
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North and Baltic Seas. Broad-headed Alpines, a people who are gen- 
erally regarded as patient, persistent, and relatively quict, occupy most 
of Russia, the Balkan regions, and the highlands of central Europe. 
They are the kind of people who, when once an idea has been proposed 
or a plan of operations has been started, have special capacity to carry 
out its details and to stick to the often tiresome repetition and regula- 
tions which are necessary to bring an idea to its perfect fruit. Farther 
south, the three peninsulas and also the western parts of France and 
Britain contain an unusually large proportion of dark Mediterranean 
people among whom the poetic and artistic temperament is unusually 
common. To a high degree they have the capacity for enthusiasm and 
for making friends. 

In the regions within a radius of four or five hundred miles of the 
Strait of Dover these three races are mingled more than almost any- 
where else, unless it be in the United States. In the European region 
all three of these highly competent races enjoy the stimulus of unusually 
favorable geographical conditions, and hence have good opportunity 
to make their special contributions to human progress. Thus the 
favored North Sea region has a peculiarly strong racial combination 
which adds another to the complex series of reasons why this region 
leads in so many activities. 

(6) The Contribution of Health to European Business —Another 
marked characteristic of Europeans is their energy. In Chapter IX 
we saw that health is one of the most important conditions for active 
business. We have also seen not only that Europe as a whole is the 
most healthful of the continents, but that the region around the North 
Sea is probably the most healthful in the world aside from certain small 
areas such as New Zealand or parts of the Pacific Coast of North 
America. Because of the climatic conditions the people would appar- 
ently be unusually strong and well even if there were no such thing as 
modern medicine. But the very fact that they possess energy makes 
them more ready than most people to profit by advances in medicine and 
sanitation. Unfortunately the Great War produced an enormous 
amount of disease and death, and the semi-starvation which afflicted 
scores of millions of people year after year has caused millions of children 
to grow up with impaired physiques. This condition is worst in relatively 
backward countries like Russia, but it played a part even in France and 
Germany. Nevertheless, to-day as for centuries, especially in the region 
around the North Sea, a part of Europe’s strength is due to the fact that 
her people are healthy enough to work hard and to work intelligently. 

(7) The Part Played by Historic Development—The vigor of 
the Europeans has enabled them to profit by a vast number of his- 
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torical events which elsewhere could not have produced such great 
fruits. Thus the Europeans have profited greatly from Christianity. 
They had the strength of character to accept the Christian ideas of 
responsibility for one’s neighbors, and of honesty as the best policy. 
Hence, in spite of many failings, Europe maintains high standards in 
business. A business man whose dealings run into millions of dollars 
each year remarked, ‘I deal with half a dozen nations. From others 
I want a written contract, but from an Englishman a letter is enough, 
and with a Hollander a memorandum in his own pocket suffices.’’ 
This estimate of racial honesty is probably fair. It is highly significant 
that the two nations that are most active commercially are the two that 
are most honest. Again, the physical, intellectual, and moral strength of 
Europe makes her more able than other parts of the world to profit by 
the wisdom of men of genius. It required people of high average ability 
to understand and perpetuate the work of such men as Shakespeare, 
Galileo, Columbus, Stevenson, and Darwin. Elsewhere many geniuses 
may have left little mark because they lived among people who could 
not carry on their work. Of course all this applies to people of European 
race in other continents, but they are part of Europe in the sense that 
their inheritance comes from that continent. 

The importance of men of genius cannot be too strongly emphasized. 
If backed by competent disciples they give a country a start which is 
an almost inestimable advantage. Such men in the North Sea regions 
invented and perfected most of the modern methods of transportation, 
communication, manufacturing, and commerce. At once the people 
took them up and improved them. Thus in almost every line western 
Europe got a start ahead of its competitors. The United States was 
a little slower in starting, Japan still more so, and other nations are as 
yet mere beginners. For a time all sorts of business activities may 
increase in other countries more rapidly than in Europe, just as a child 
of two may grow much faster than one of twelve. But Europe has 
already grown to be such a giant in business and the advantages of 
a good start are so great that no other continent can easily overtake 
her. It is a calamity not only for Europe but for the world that the 
ireat War wrought most havoc in the very regions where progress 
has been most rapid. The same thing has happened in the past, for some 
of the worst wars in former days were those where the dominant civiliza- 
tions of their day clashed, Babylonians with Chaldeans, Assyrians 
with Egyptians, Greeks with Persians, Athenians with Spartans, and 
Romans with Carthaginians. In all these ancient cases the fighting 
produced terrible results from which one or both the contestants never 
recovered. Whether the same thing will happen today no one can tell. 
In some respects recovery has indeed been rapid, but in others the full 
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consequences of the war may not be evident for generations. But 
one important factor is different now from what it ever was before: 
Never in the past, so far as we can tell, was there a region which equaled 
the regions around the North Sea in its combination of climate, ocean, 
relief, minerals, races, health, and a background of historic achievement 
on which to build a progressive future. 


EXERCISES AND PROBLEMS 


1. Compare the cities of Europe with those of the rest of the world. Divide 
the large cities of Tables 4 and 6 into three groups: (A) over one million population, 
(B) 500,000 to one million, (C) 300,000 to 500,000. How many has Europe in each 
group compared with each of the other continents and with all the others combined? 

On an outline map of the world indicate the location of the cities of the three 
groups noted above, using symbols of three different sizes. In what regions do 
you note a pronounced grouping of great cities? How does the European group 
compare with the others? Explain its location. 

2. Compare the production and possessions of Europe with those of the rest of the 
world in as many respects as possible. In Tables 1, 11, 13, 22, 23, 26, 29, 35, 36, 38, 
and 39, let the class divide up the various columns (except those labeled per capita, 
percentage, per thousand, per acre, etc.). Obtain for each column the total for each 
continent and for the world. Reduce the continental figures to percentages of the 
world total, and make from the percentages a table showing the relative rank of all 
the continents in as many lines of production as possible. In which does each 
continent rank first? How do your results compare with the statements in the text? 

3. Study the problem of Exercise 2 in another way by picking out the highest 
country or state in the tables where some activity is expressed as a percentage, per 
capita, per acre, etc. Use Tables 9, 12, 14, 23, 29, 35, 36, and prepare a table on 
the following model: 
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I. Name of Country or State Standing First. II. Standing of Highest Country 
or State. 


: ; Australia North South 
Condition} Table Africa Asia Pe reer iar Europe eas A weiee 
or and a 
Activity | Column 
I II I II I II I int I 1 I II 
Per cent of 
Arable 
Land..| 9, A |Tunis |25 |India |59 |Java 43 |Den- Porto Argen- 
mark |62 |Rico |25 tina 76 
Corn per 
Capita .|12 IJ, A/South Philip- Queens- Ruma- U.S. |25.9| Argen- 
Africa | 6.6)/pines 1.5|land 3.3\/nia 8.9 tina 24.8 
Wheat per 
Capita. 
Oats per 
Capita. 


Let each member of the class copy the table and prepare a written report as to 
the general type of activities or conditions in which the various continents stand 


highest, and as to the relative position of Europe. 


CHAPTER XXIX 
THE BUSINESS OF EUROPE 


The Centers of Activity —Individual occupations, as well as civiliza- 
tion and business in general, have certain centers where their develop- 
ment is especially high. In Europe, agriculture, for example, has such 
a center in northern France from Normandy northeastward along the 
English Channel to Belgium. A few hundred or a thousand miles away 
the intensive farming and market gardening of this region give place 
to one-crop agriculture, cattle and sheep raising, irrigation, fishing, 
and lumbering. In other occupations a similar change takes place as 
one travels away from the European centers of high development. 
Western Germany serves as an illustration of the most highly developed 
mining communities, for nowhere else is coal more thoroughly utilized. 
In manufacturing, England seems to have the strongest claim to be 
reckoned as the main center, for factories are there developed to an 
extraordinary degree. Transportation and commerce comprise another 
great group of activities which are most highly developed in certain 
centers and decline outward. The Netherlands stand very high in this 
respect. Such activities as government, religion, science, art, and 
literature likewise reach their highest development within three or four 
hundred miles of the Straits of Dover. If the area of greatest activity 
were not divided among three great nations and several small ones, all 
speaking different languages and all more or less jealous of one another, 
its supremacy would be still more evident. 

The European Center of Agriculture.—Let us consider the agriculture 
of Normandy, Picardy, Artois, and Flanders, a region extending roughly 
from Le Havre and Paris on the southwest to Brussels and Bruges on 
the northeast. In spite of the ravages of war, this Franco-Belgian area, 
no larger than Massachusetts, is one of the fairest districts in the world. 
The following table shows how many of the crops and animals mapped 
in Finch and Baker’s admirable Geography of the World’s Agriculture are 
produced abundantly in this area. Two stars mean abundant produc- 
tion, one star moderate production, and no star no production worth 
mentioning. The stars in parentheses after the designation Ill. refer to 
an area equal to the Franco-Belgian area and extending east and west 
across the richest part of central Illinois. 
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AGRICULTURAL PRODUCTS OF THE FRANCO-BELGIAN COASTAL 
STRIP FROM NORMANDY TO FLANDERS 


(1)** Wheat. Fig. 3. In proportion to its size the little Franco-Belgian 
coastal area produces more wheat than almost any other part of the 
world. France, as a whole, although smaller than about 30 other 
countries or regions for which the statistics are published independ- 
ently, stands sixth in production of wheat (Table 11). It has a 
greater percentage of its cropped land in wheat than has any other 
country, and produces more per square mile than any other countries 
except Egypt, Hungary and Italy (Table 12)..............:... (met) 

(2)* Rye. Moderate amount, but more than in almost any part of the 
United States or England 
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(4)** Oats. More abundant than in almost any other region except 
central slllinoisiandmontuhermsloweeeers ae eee eee ene LITE) 

(5)* Barley. Small quantities, a crop of relatively unfavored regions 
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(7) Rice. None, too cool 

(8) Cotton. None, too cool 

(9)** Flax. Abundant, especially in Belgium. France stands eighth 
among the countries of the world in the production of the fiber 

(10) Hemp. Practically none 
(11)** Tobacco. Abundant, especially in Belgium. France stands twelfth 

among the countries of the world, and third among the countries 


of Europe 
(12)** Potatoes. More abundant than in almost any part of the United 
States except Aroostook County, Maine....................,... (Ill. *) 


(13)** Sugar. Very abundant. France ranks tenth among all sugar- 
producing countries and fourth among those producing beet sugar 


Aa eA\p ples Albundants especiallyim Souths sea en ee ee (m4) 
C5) em cochesmmmctiow  SUINIOETS) LOO COOlss tren penis a ota tere: eae see Gale) 
(16) Grapes. Few, summers too cool 

(17)** Pears, plums, cherries, berries. Abundant and varied.............. (THUL*) 


(18) Citrus fruits. None, too cool 

(19) Olives. None, too cool and damp 

(20) Coffee. None 

(Gije Wea. None 

(22) Sweet potatoes and yams. Few or none 

(23) ** Vegetables. Very abundant. Data for separate kinds not available. (Ill.**) 
(24)** Dry beans. Abundant 

Ci" Ira jas. «Mababie lowiael nts “oundeen a bso er oueokeounaboeeenoeee (HUES) 
(26) GR ULCKLE NCCE EAC Ul Cmnmmeramnns PNM Cle i 5 owen maces ei a5 sin scot (ules) 
(27)** Hops. Abundant 

(28) Kafir and milo. Not raised, too cool 
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(30) #2 00s forage 2cr barge QUATIAACE sordenh: to? wasvinestey ted gS, 106) {lS hs (Ill. *) 
(31)** Horses. Very abundant. Percherons originated in Normandy... .. (ES) 
(B2) SemVqil estan 1aSSCs Mune Ae TOG CLAVELIUMIDED apy y ie datnneiee a siere sey ois GME) 


(33) ** Cattle and dairying. Very important, especially in Belgium........ Ue) 
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(34) Buffaloes and carabao. None 


(35)** Swine. Abundant, especially in Belgium...........---+++++++++ eS) 
(36)** Sheep. More abundant than in any part of U. S. except Ohio...... (Ill. *) 
(37)* Goats. A moderate number 

(38)** Poultry. Very abundant. ....2.......-- seen e et eee erence recces (Gals) 


The climate of northern France of course forbids the cultivation 
of many of the 38 products which the experts of the United States 
Department of Agriculture have included in their atlas of agriculture. 
Nevertheless, 18 are raised in great abundance, 6 in moderate abundance, 
and only 14 are negligible. In an equal area in central Illinois, almost 
the best agricultural region in the United States, 12 are raised abun- 
dantly, 8 moderately, and 18 are negligible. Both regions produce an 
abundance of wheat, oats, apples, vegetables, horses, cattle, and swine, 
but northern France also produces an abundance of 11 other products 
and central Illinois of only 5. 

The Farms of the Franco-Belgian Center of Agriculture.—One 
noticeable feature of the Franco-Belgian region from Normandy to 
Flanders is the luxuriance of the vegetation. In Normandy, according 
to a local proverb, ‘“‘ grass grows so fast that it pushes up the cattle, 
and a stick lost in the grass in the evening cannot be found next day.’’! 
In the interior of Flanders, “ thick hedges, rows of trees in imposing 
avenues, clusters of elms about the houses, groves on the less fertile 
portions, adorn the countryside, half concealing it beneath a veil of 
green.” The pastures are chiefly meadows where horses, cattle, sheep, 
and swine are seen at certain seasons. But so intensive is the cultiva- 
tion that for a great part of the year the animals are stall-fed, the 
crushed fibers of the sugar beet being one of the most nutritious foods. 
Whether the animals are in the meadows or clustered around the barns, 
they are always present on practically every farm. The farmers have 
learned the lesson of preserving the fertility of their land not only by 
rotating the crops, but by keeping many animals. Hence, the soil is 
still rich after hundreds of years of cultivation. Much of the time on a 
tour among the farms one feels as if riding on park roads through a mar- 
ket garden. There are few ragged edges such as abound in America, no 
bushy pastures, no desolate “ cut-over,” hillsides where the forest has 
been slashed down. Each field is devoted to some useful crop; each 
patch of trees is carefully cultivated and pruned, the best trees for lumber 
being cut at intervals without spoiling the young trees that are not 
yet ready. 

There are not trees enough to warrant wooden houses or even many 
wooden sheds. So most of the buildings are of brick or sometimes 
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stone, which gives a substantial, permanent appearance. And appear- 
ances conform with facts, for outside the war-stricken areas probably 
half the people live in houses built a hundred or more years ago. Accord- 
ing to American ideas many other features are somewhat old-fashioned. 
For example, the small fields are cultivated by hand more than by 
machinery. Nevertheless, for intensive, profitable cultivation, for pur- 
poseful industry, and for real comfort and pleasure few parts of the world 
exceed this garden spot at the center of European agriculture. 

How Agriculture Changes Outward from the Franco-Belgian Center. 
—Northwestward across the Channel in southern England the country 
is almost as thoroughly cultivated as in northern France, although 
the variety of crops decreases. There are less rye and oats, while barley 
is more plentiful. Flax, tobacco, the sugar beet, and goats almost 
disappear, but roots for animal forage become more noteworthy. In 
other words, while the farming is still of the same intensive type, it 
becomes less varied. Yet in yield per acre England often surpasses 
France, though not Belgium. 

In Ireland, where the winters are warmer, the summers cooler, and 
all parts of the year damper than in France, the type of agriculture 
changes. Oats are the only really large cereal crop, and potatoes the 
one great crop in the vegetable group. Certain places, indeed, culti- 
vate considerable wheat, rye, barley, and flax, but these are of minor 
importance compared with either animals or the hay and forage which 
they consume. The Irish Free State, with 156 cattle, 111 sheep, 43 swine, 
12 horses, 8 asses, and 7 goats per square mile, has more animal units 
in proportion to its area than any other country except Denmark and 
the Netherlands. Unfortunately, it suffers from one-crop agricul- 
ture. Many Irish farmers rely largely on potatoes, oats, and cattle. 
The country is so moist, swampy, and cloudy, that highly diversified 
farming is difficult, and economic distress is common. 

Northward as well as northwestward from France the importance 
of animals increases and the number of crops declines. In the Nether- 
lands and Denmark this does little harm, for the cultivation is so inten- 
sive and cooperation so well developed that there is great prosperity. 
In southern Norway, however, where the cool summers limit the chief 
crops to oats, barley, potatoes, and hay, the dangers of one-crop agri- 
culture are always present, in spite of relatively large numbers. of 
cattle and sheep. But the Norwegians, unlike the Irish, largely sup- 
plement their agriculture by fishing, and by acting as carriers of com- 
merce for other nations. Norway has more shipping tonnage per 
person than any other country in the world. North of the southern 
fringe of the country, crops cease to be profitable, and the Norwegians 
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rely almost wholly on seafaring occupations or on cattle which they 
drive back and forth from seacoast to mountains according to the 
season. Across the Scandinavian peninsula to the east where the 
mountains shut out part of the oceanic winds and moisture, great 
forests flourish in the cold but relatively dry parts of Sweden bordering 
the Gulf of Bothnia. There the people not only cut wood but make 
it into furniture and other useful goods. Almost everywhere in Scandi- 
navia the houses are made of wood, in strong contrast to the brick and 
stone of England and central Europe. In the far north the cold, stormy 
climate makes even lumbering and cattle raising impossible. There 
the Lapps rely on reindeer, or on fish caught close to the shore. 
Returning to northern France and proceeding nearly northeastward 
toward Berlin and Moscow, we at first find little change in agriculture 
and other forms of primary production. In central Germany most 
of the crops are like those of northern France except that rye, potatoes, 
root crops, barley, and swine are of greater importance, while fruit and 
vegetables decline, as befits the colder winters. Farther east in Poland, 
a harmful tendency toward one-crop agriculture begins. Around 
Moscow this is so strong that many a farmer plants only rye and oats 
with perhaps a small field of flax or potatoes. Animals are relatively 
much less numerous and varied than farther west, and the fertility of 
the fields is not well kept up. This tendency toward limited crops is 
due partly to the long, cold winters and short growing season, but has 
been much intensified by the communistic system of landholding. 
For many generations the land belonged to the villages and not to 
individuals. The farmer was never sure how long he would hold his 
land, and so took little pains to improve it. Under the Bolshevist 
régime this tendency was intensified, for the farmers not only had no 
ownership in the land, but were not even supposed to own the crops. 
The one-crop type of agriculture as practiced on the rye farms of middle 
Russia leads to hard times, poverty, ignorance, and apathy not only 
because of poor crops, but because the diet is one-sided, lacking the 
vitamines and other necessary elements provided by fruit and vegetables. 
Let us next proceed eastward or a little south of east from the Franco- 
Belgian center of agriculture. There the change in agriculture is slower 
than in any other direction, for the climatic change is also slow. Thus 
southern Germany, western Czecho-Slovakia, and the lowlands of Aus- 
tria have an intensive type of varied agriculture almost equal to that of 
northern France. Farther east in Hungary and Rumania the warm 
continental summers cause corn and grapes to be prominent farm 
products. In fact, so far as variety of products is concerned, Hungary 
outranks northern France. Nevertheless, the care with which agri- 
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culture is carried on begins to diminish. Even in Hungary this is 
manifest in the concentration on cereals. Wheat and corn in nearly 
equal amounts occupy over half the cropped land, and rye, barley, and 
oats another quarter. Fruit and vegetables occupy less space than in 
northern France; there is more waste land, less attention is paid to the 
manuring and fertilization of the soil, less care is given to rotation, and 
there is a greater tendency for the farmer to cultivate one or two 
especially profitable crops rather than a great variety. At the same 
time the total number of domestic animals increases in proportion to 
the population. 

In Rumania and southern Russia these tendencies become much 
more pronounced. A farm tends to become merely a place where three 
crops are rotated, wheat or barley, hay, and one other, with almost no 
trees, few vegetables, and almost no small fruits, aside from grapes. 
Fields of corn, potatoes, rye, oats, flax, and tobacco are indeed seen 
here and there, and in the region around Kiev sugar beets are raised 
in great abundance, but these are not the rule. The proportion of cattle, 
horses, sheep, and swine increases greatly compared with the number 
of inhabitants, but because of the relatively low density of the popula- 
tion, the number of animals in a given area is less than in western 
Europe. The care which the animals receive is much less than farther 
west. In fact lack of care is evident everywhere; the houses are smaller, 
less comfortable, and less neatly cared for; and there is much more 
tendency to leave things lying around at loose ends in the yards and 
outbuildings than in northern France. 

These conditions arise in part from the fact that not only is the 
climate less healthful there than farther west, but summer droughts 
and crop failures join with the conditions of land tenure and govern- 
ment in discouraging initiative. Indeed in the wheat region of south- 
eastern Russia, from longitude 35° eastward to the lower Volga, droughts 
frequently reduce the peasantry to destitution, and bring on the horrors 
of famines, like those of 1890, 1898, and the terrible days of 1921. 
In this dry, treeless land, flat-roofed houses of adobe are common. 
Still farther to the southeast, near the Caspian Sea, the increasing dry- 
ness gradually causes agriculture to give place to nomadic cattle raising 
except near the Caucasus Mountains where water is available. In the 
Balkans, likewise, the proportion of animals compared with men 
increases. Here, as in every other direction, the final result of the grad- 
ual modification of the climate is a tendency toward a full-fledged one- 
crop type of agriculture and then toward communities which rely on 
animals rather than plants. 

Southeastward, southward, and southwestward from northern 
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France this tendency attains its full results only in the deserts of North 
Africa. In Europe, a distance of a few hundred miles from northern 
France drives flax, sugar beets, and root forage almost out of the farmer’s 
list of products. In southern France, rye, oats, and barley are also 
scanty; but potatoes are still abundant, corn occupies an important 
place, vegetables and grapes are raised in profusion, and, olives attain 
importance. There and in the northern parts of Italy, and to a less 
extent in Spain, intensive agriculture is still the rule, and the farms 
are not only beautiful because so well cultivated, but because of the 
variety of the crops and the abundance of trees. Horses and cattle, 
however, become less numerous except in the Po Valley; swine lose 
much of their importance; while sheep and goats are not raised in any 
such numbers as farther south. Hence, northern Italy has few domestic 
animals. Farther south, as befits the dry climate, intensive agriculture 
continues in the well-watered portions such as the western parts of the 
peninsulas of Iberia, Italy and Greece, and in all other regions where 
irrigation is feasible. In such regions broad fields of a single crop are 
often replaced by areas where many kinds of trees grow intermingled 
with vines or separated by little patches of crops. This type of culti- 
vation betokens less care than where each crop is treated separately, 
with due thought as to the best conditions of moisture, sun, and soil. 
Carried to an extreme, it becomes the haphazard agriculture of the 
torrid zone where everything is left to chance. 

In the drier parts of central and eastern Spain and Italy, and in most 
of the Balkan Peninsula, full fledged one-crop agriculture again appears. 
Winter wheat and barley are the staples, for they ripen early enough 
to escape the long summer drought which burns up every green thing 
that is not irrigated. Sheep, and in the Balkan Peninsula goats, become 
the chief animals, while in Spain, Greece, and the Balkan countries 
a certain number of the sheep-keepers become nomadic, at least during 
the summer. Thus here, as on the other borders of Europe, extreme 
conditions of climate put an end to intensive and highly varied farming, 
and lead to one-crop agriculture with its danger of famine and distress, 
and to cattle or sheep raising with its sparse population and its nomadic 
and unsocial tendencies. 

How Europe’s Production and Use of Minerals Vary from Region 
to Region.—Hurope has long been the world’s greatest source of mineral 
wealth. Before the war it produced about 54 per cent of all the coal and 
61 per cent of the iron. The United States in a slightly smaller area 
produced 38 per cent of the coal and 36 per cent of the iron. The war 
diminished Europe’s production, but even now the value of all the 
minerals produced in Europe is probably nearly three times as great 
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as the production of all the rest of the world aside from the United 
States. 

The coal of Europe, as we have seen, is practically all located along 
a relatively narrow and much broken strip extending from Ireland 
to southern Russia. About 95 per cent of Europe’s supply, or about half 
the coal mined in the whole world, comes from the part of this strip 
from Poland westward. Since practically all the coal is mined in the 
progressive parts of Europe, the methods of extracting it vary little. 
The chief difference is that machinery is used more in Britain than on 
the Continent and more in the North Sea countries than farther east. 
But in this respect all parts of Europe are far behind the United States. 

In the use of the coal the various parts of Europe differ more than 
in methods of extracting it. All countries use it for heat and power, 
but Germany uses it to an unusual degree as a raw material for 
manufacture. Britain, having much coal of high quality, has used 
it to build up her foreign commerce. Her exports are chiefly manu- 
factured articles of small bulk, while her imports are food and raw 
materials of large bulk. If there were no other important articles of 
commerce, many British ships would have to make the outward voyage 
with very small cargoes, although they would come back fully loaded. 
But coal furnishes a bulky article which can be used to fill the outbound 
ships in place of the wheat and cotton carried by the inbound ships. 
This has been a great advantage in building up trade, although it has 
the disadvantage of depleting the future reserves of coal. 

In Germany an opposite policy has been pursued. The German 
coal deposits are more limited than those of Britain; in proportion to 
the population Germany mines only about half as much as her rival. 
Moreover, the Germans have not needed to import food in any such 
quantities as the British. Germany has not exported her coal. On the 
other hand, the high development of chemistry in Germany has led to the 
extraction of by-products from coal before it is burned, especially 
aniline dyes. The stimulus thus given to chemical industries gave 
Germany an immense advantage in making poisonous gases and explo- 
sives during the war. Formerly the United States used coal only as 
fuel. Now, however, both this country and England are convinced 
that any country that has so extremely valuable a raw material ought 
to use it at home for dyes and chemicals. 

The European iron ores are well distributed. They have been 
chiefly developed near the coal deposits in the active North Sea coun- 
tries and especially in the district of Lorraine on the Franco-German 
border. Other deposits near the sea, however, in the northern parts of 
Sweden and Spain, are now largely mined for export to the coal of 
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Germany and especially England. Their relation to the coal is like that 
of the Lake Superior ores to the coal in Pennsylvania. In Europe, 
as in the United States, there is a growing tendency to load ships with 
ore in one direction and with coal in the other. Thus iron works have 
grown up on a large scale in Spain and Sweden, but since two tons of 
coal are needed to smelt one ton of ore, the main iron works remain 
near the coal. Sweden also uses the wood of her great forests to make 
charcoal with which some peculiarly good grades of tool-steel can be 
prepared. 

Of the other mineral products which Europe produces in abundance, 
petroleum comes from the Caucasus region and Rumania; zine from 
southern Germany with some from Spain and Italy; lead from Spain 
with some from Germany; platinum from the Urals, which formerly 
furnished over 90 per cent of the world’s supply; potash from Germany 
and Alsace, which were almost the only sources until the war stimulated 
discoveries in the United States; pyrite from Spain; sulphur from Italy; 
and other materials in small amounts from other regions. Although 
the southern peninsulas, the Urals, the Caucasus, and the mountains 
on the borders of southern Germany are the only parts of Europe that 
are even moderately mineralized, the few resources are so well utilized 
that the continent produces more than 30 per cent of the world’s coal, 
iron, lead, zinc, platinum, tungsten, potash, pyrite, sulphur, mercury, 
bauxite, graphite, magnesite, salt, stone, clay products, cement, and 
slate. 

Two of Europe’s most critical political problems center around coal. 
In the Saar Basin on the eastern border of France, the Versailles Treaty 
of 1919 gave France the right to the coal and provided that at the end of 
fifteen years the district was to decide by vote whether it wished to be 
part of France or of Germany, or to remain under the control of the 
League of Nations. In upper Silesia at the southeastern corner of 
Germany, a small tract containing coal was in dispute between Germany 
and Poland at the end of the war. A plebiscite showed that parts were 
prevailingly German, especially the industrial parts, while other parts, 
chiefly rural, were Polish. The League of Nations finally decided on 
a division, but neither in Silesia nor in the Saar region is either of the 
claimants thoroughly satisfied. Coal is so valuable that where there 
is any doubt as to what nation has the rightful claim, the situation 
may be serious. 

How Manufacturing is Distributed in Europe.—The general distri- 
bution of manufacturing in Europe, Fig. 116, is much like that of health 
(Fig. 31) and general progress (Fig. 32), but it is also strongly influenced 
by the distribution of coal. Hence, the darkest shading in Fig. 116 
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extends from Scotland through England, northern France and Belgium 
to southern and eastern Germany. It also includes Switzerland, for 
to some extent Swiss water power takes the place of coal. The rela- 
tively progressive agricultural countries of Norway, Sweden, Denmark, 
Ireland, southern France, Italy, Austria, and Poland fall in a group 
where manufacturing is moderately developed, while in the rest of 
Europe the amount is limited. 

The types of manufacturing in Europe vary from the most complex 
to the most primitive. Where more than 30 per cent of the workers 
are engaged in manufacturing, the complex type predominates, highly 
varied raw materials are brought from a distance, and the completed 
products demand a relatively large amount of work and skill. In such 
regions the food of the cities is usually brought from a distance, either 
from overseas as in Britain, Belgium, and western Germany, or from 
other portions of the same country as in much of Germany and France. 

In the regions where from 10 to 30 per cent of the workers are 
engaged in manufacturing, the simple type prevails. The products 
include such articles as the butter and bacon of Denmark, the olive oil 
of Italy, the peanut oil of Marseilles, the wines of southern France, and 
the linen thread of Ireland. Of course complex manufacturing is 
more or less mixed with the simple type, but we are speaking of the kind 
that is most abundant. Where the percentage of workers engaged in 
manufacturing falls below 10, as in eastern Europe and some of the 
southern parts, there is practically no complex industry whatever. 
A small amount of simple manufacturing, such as the pig iron of southern 
Russia, the Urals, and Spain, and the wood pulp and lumber of Sweden, 
is mixed with more or less of the primitive type such as the crude tanning 
of hides by nomads in southeastern Russia, the weaving of homespun 
cloth in Bulgaria, and the spinning of woolen thread by the shepherds 
of Greece. 

How Manufacturing Varies in the Regions where it is Most 
Advanced.—In studying each of the continents the distribution of 
manufacturing in general (Fig. 116) must not be confused with that of 
special industries. The general distribution depends first upon race, 
climate, stage of progress, and then upon coal and other sources of 
power. The distribution of special industries within the general areas 
of manufacturing depends on many factors including (1) the accident of 
the original location of an industry, (2) raw materials, (3) transporta- 
tion, (4) markets, (5) government policy, and (6) other conditions both 
geographic and economic. For example, in Britain the cotton industry 
is located almost entirely in Lancashire west of the Pennine Range. 
This is partly because American cotton, which was long the only available 
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supply, enters England through Liverpool, and partly because the 
moist west winds on the windward side of the country provide the damp- 
ness which is needed to prevent the thread from roughening and hence 
breaking. The woolen centers, on the other hand, are located east of 
the Pennine Chain. Long ago when no wool was imported, one of the 
best and largest supplies came from the Pennine upland, and the shep- 
herds found it easier to come down to Yorkshire than to Lancaster. 

Shipbuilding in Britain centers at Glasgow on the Clyde, where 
iron, coal, skilled labor, and a protected harbor are all available. The 
making of steel goods, especially the bulky kinds such as rails, centers 
in places like Birmingham close to coal and not far from iron. On the 
other hand, the huge clothing industry is concentrated at London, 
because that city provides far the greatest market and the largest 
supply of cheap labor, and is the place where merchants from the rest 
of the country prefer to buy. 

Other countries show the same localization of industries for similar 
reasons. The German iron and chemical industry centers on the western 
coal fields where such cities as Essen and Duisburg have grown up. 
Dresden specializes in pottery and art goods because she has good 
supplies of clay and has attracted workmen with artistic ability. Paris 
is the world’s great center of highly finished ornamental goods, delicate 
dress fabrics, and other goods that appeal to the esthetic sense. There 
seems to be no physical reason for this. It apparently arose from the 
artistic character of the early Parisians and the fact that formerly the 
presence of rich monarchs drew skillful workers to the city, while now 
the fame of Paris attracts people of artistic temperament. Every art 
student who goes to Paris helps to strengthen the city’s position as a 
center of good taste. The industrial history of Paris well illustrates 
the fact that when an industry is thoroughly established it tends to 
perpetuate itself in the same place, especially if it requires high skill. 
The same condition is evident on a smaller scale in the silk manu- 
factures of Lyons, and the watches, laces, and other fine goods of 
Switzerland. 

How Manufacturing Influences European Progress.—The growth 
of manufacturing has a profound influence upon the distribution of 
many factors that influence human progress. (1) The most obvious 
effect is to cause great density of population, as appears from a com- 
parison of the European parts of Figs. 1 and 116. If the data on which 
the manufacturing map is constructed were as full as those for the map of 
density of population, the resemblance would be still greater. The dis- 
tribution of population, however, is by no means entirely due to manu- 
facturing. In 1700, when all manufacturing was largely primitive, the 
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general distribution of the relatively sparse population was much the 
same as to-day, but there was no such density as now. 

(2) What manufacturing chiefly does is to foster the rapid develop- 
ment of large cities. How true this is may be judged from Table 5, 
which shows the percentage of the European population living in cities 
of over 50,000 people. In England, about 56 per cent of the inhabitants 
live in such cities, in Yugoslavia where there is little manufacturing, 
only 4. 

(3) Where such concentration occurs, people’s chances to get an 
education, and to study art, literature, music, and science are much 
increased. In the large manufacturing cities of western Europe the 
ambitious workman can get almost any kind of training. Free schools, 
social settlements, public museums, and many lectures, concerts, and 
institutions of higher learning are open to him. Vocational training 
is a modern innovation whose distribution depends largely on manu- 
facturing, for modern industry demands a great amount of technical 
skill and the concentration of population brings together large groups 
who need the same training. In England vocational education is 
directed especially toward mechanical and engineering problems; in 
Germany, where it is highly developed, the chemical industries receive 
special emphasis. 

(4) Another condition whose distribution is greatly influenced by 
manufacturing is the opportunity to rise from one social grade to 
another. In the rural districts of Europe the son of humble parents:is 
expected to be more or less like his parents. In the great business enter- 
prises of the cities each man or woman is rated more nearly according 
to his own achievements and character, and is advanced accordingly. 
Thus manufacturing, together with the commerce which accompanies it, 
has been one of the strongest factors in breaking down the old class 
distinctions all over western Europe and especially in England. 

The Bad Effects of Concentration in Industrial Cities——The bad 
effects, like the good effects of manufacturing, are very evident in 
Britain, Belgium, and Germany; less conspicuous in France, Italy, 
Denmark, and Sweden; and scarcely noticeable in Bulgaria and eastern 
Russia. 

(1) One bad effect is the high death rate of cities. Other things 
being equal, the great congested cities with their huge buildings and 
small space for living kill people off much faster than the rural or 
suburban districts where there is plenty of pure air, sunlight, space, 
grass, and trees. Only through enormous expenditures for pure water, 
sanitation, hospitals, medical service, and vacations, can the urban 
death rate be kept down. 
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(2) The growth and congestion of cities under the influence of manu- 
facturing cause them to become centers of evil as well as of oppor- 
tunity. Almost nowhere else are the slums so terrible, the poverty so 
dire, as in the great manufacturing cities. London’s slums are among 
the worst places on earth. The cities of eastern Russia and Greece 
rarely see either wealth or poverty, squalor or splendor, misery or suc- 
cess like those of London, Liverpool, Glasgow, Paris, Berlin, and many 
other manufacturing cities. Fig. 116 showing the distribution of manu- 
facturing might almost be labeled “ Distribution of Extremes of Poy- 
erty and Wealth.” This tendency has been greatly increased in recent 
decades by automatic machinery which is not only labor-saving but 
labor-stupefying. A machine that can perform scores of operations 
with almost human skill is indeed a great triumph of human inven- 
tion. But to sit for hours before such a machine doing nothing except 
tie threads, for example, or shove in bits of metal, is so monotonous 
that it often drives people to seek harmful excitement and pleasure 
or else makes them hopelessly dull. Shorter hours and opportunities 
for recreation have become common in western Europe largely on 
this account, but factory work still tends to deaden the abilities of 
millions of people in the great cities. A few, of course, who do the more 
interesting and skillful work, are benefited, but the stimulus which 
comes to them by no means balances the harm that comes to the others. 

(3) Such conditions give the manufacturing communities of western 
Europe a series of problems wholly different from those of the com- 
mercial and agricultural sections. Strikes, labor reforms, the move- 
ment for short hours, plans for community recreation and instruction, 
and the movement to induce city workers to move into the suburbs 
and have their own homes and gardens are only a few of the many 
activities that center in the great industrial cities. Such movements 
are most active in the great British cities, but are also prominent in 
the Continental manufacturing cities. Sometimes they take special 
forms such as the old age pensions of Germany. Outside the areas 
of intensive manufacturing, however, they diminish greatly in impor- 
tance. A map of manufacturing in Europe is almost a map of move- 
ments for social betterment. 

(4) Another dangerous condition, which is due to many causes but 
which is most noteworthy in the manufacturing regions, is the decline 
in the size of the families of the more competent parts of the community. 
The scarcity of children in France and Ireland, to be sure, indicates the 
great importance of other causes beside modern industry and its accom- 
panying high standards of living and love of extravagance, On 
the whole, however, the area of few children extends from Scotland to | 
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Switzerland with a bulge eastward in Germany just as does the area of 
intensive manufacturing. Of course small families are not in them- 
selves a danger, especially if they prevent a country from lowering its 
standards of living. The danger lies in the fact that the competent 
families and the competent nations have few children, while the incom- 
petent have many. Hence in the next generation, when the growing 
complexity of civilization will demand more people of high ability 
than ever before, there may be less than ever in proportion to the total 
population. 

How this applies to the countries of Europe is shown in the excess 
of births over deaths. In France, even before the Great War, the births 
each year among every 1000 people exceeded the deaths by only 0.9. 
Since the births are more numerous among the incompetent classes 
than among the people with thrift and ability, France was actually 
losing in its percentage of competent people. In the other manufacturing 
portions of western Europe and also in Spain and Ireland, the excess 
of births over deaths was less than 12 per thousand inhabitants. Even 
if the competent people were not diminishing in number, they were 
not increasing as rapidly as the rest of the population. Only in the 
Netherlands, the great commercial country of western Europe, was 
there an excess of births (15.2) comparable to that of the less progressive 
regions of Portugal (14.1), the Balkans (14.5 to 18.6), and Russia (16.7). 
In other words, the tendency before the Great War, and also now wher- 
ever things have gone back nearly to normal, is not only for the weakest 
elements in each nation to increase most rapidly, but for the weakest 
nations to increase much more rapidly than those that are more com- 
petent. If the tendencies shown before the war should persist for a hun- 
dred years, the descendants of 1000 people would number only 1094 
in France, compared with about 6200 in Bulgaria. In a hundred years, 
if the recent rate of increase should continue, which is not probable, 
Rumania would have about 45 million inhabitants, or more than 
France would then have, while Russia would have nearly 500 million, 
or more than all Europe at present. 

Because of the rapid increase of population in northern, southern 
and especially eastern Europe previous to the war, the backward nations 
were gradually invading and displacing those that are more advanced. 
For example, Asiatics were gradually pressing into Russia; Russians 
were moving westward; Germany was being invaded by Poles; while 
Germans moved westward into France, Britain, and across the seas. 
In 1913 there lived in Germany 919,000 Europeans from countries 
standing lower than Germany in the scale of civilization as described 
in an earlier chapter, and 317,000 from countries standing as high or 


450 THE BUSINESS OF THE CONTINENTS 


higher. The same displacement of people with high standards of living 
by those with low standards has been taking place in all manufacturing 
countries—in the United States most of all. Formerly, when people sup- 
posed that mere numbers were an index of strength, this condition was 
regarded as an advantage. Now that the importance of quality rather 
than quantity is realized, Germany, France, and Great Britain, like 
the United States, are wondering what they ought to do to insure a 
strong mental as well as physical inheritance to future generations. 

Transportation in Europe.—The geographical distribution of facili- 
ties for transportation in Europe is much like that of other activities. 
The facilities are best near the North Sea, and decline more or less 
regularly in all directions. The conditions that lead to a well-developed 
transportation system include; (1) an active, intelligent, and prosperous 
population, (2) gentle relief, (3) an extensive and well indented-seacoast, 
and (4) an abundance of inland waterways. Such a system comprises: 
(a) roads for local traffic, (b) trolley and tram lines for urban and subur- 
ban intercourse and especially for people going to work, (c) railways 
for fast traffic over long distances, (d) inland waterways for slow, 
cheap, heavy traffic, and (e) harbors and ships for traffic with other 
countries. 

Among the countries of the world few or none surpass the Nether- 
lands in conditions that favor transportation, or have a finer transpor- 
tation system or a greater commerce in proportion to the population. 
Its 2380 miles of railway give the Netherlands a larger mileage in pro- 
portion to its area (192 miles per 1000 square miles of area) than that 
of any country in the world except England (282), Belgium (255), 
and Switzerland (228), although parts of countries, for example Massa- 
chusetts, surpass it. In addition, the Netherlands has a nearly equal 
length of canals (2000 miles), and of light railways (1700 miles) cor- 
responding to our trolley lines, and about 1150 miles of river waterways 
on the Rhine, Maas, Scheldt, and their tributaries. In addition it has 
a fine system of highways including about 3000 miles of state road. 
How it compares with other countries may be judged from the table 
on page 451. 

In total mileage of transportation lines in proportion to the respect- 
ive areas, the Netherlands is surpassed by Massachusetts and very 
slightly by Belgium. In proportion to the population the Netherlands 
is well ahead of Belgium, while the fact that waterways usually furnish 
a better means of communication than landways would put it practically 
on a par with Massachusetts which leads the United States in facilities 
for transportation, were it not for the far greater abundance of motor 
vehicles in the United States than in Europe. 
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LENGTH OF LINES OF TRANSPORTATION PER 1000 SQUARE MILES 
OF AREA 


eee ee eee eee 


Form of Nether-| Bel- | Eng- | Ger- | Scot- | Ire- | Bul- | Massa- 

Transportation lands | gium | land | many} land | land | garia | chusetts 
IRIN Es coco dab 192 255 | 282 | 182 | 130 | 105 34 265 
Light railways...... 137 220 38 47 10 5 0 397 
Inland waterways....| 250 109 63 41 6 26 a 2 
EDO bale teyit ey act 579 584 | 383 | 270 | 146 | 136 41 664 


LENGTH OF LINES OF TRANSPORTATION PER 10,000 POPULATION 


Form of Nether-| Bel- | Eng- | Ger- | Scot- | Ire- | Bul- | Massa- 

Transportation lands | gium | land | many} land | land | garia | chusetts 
IReuiese 95 oo eo Sone 3.9 | 3.8 4.6} 5.6 | 8.2 ft || Boil 5.8 
Light railways...... Mots || Bw Gok | dhs | Oso 0.4] 0.0 Sai 
Inland waterways...| 5.1 1.6 LO Melee Ol: 1S || O.@ 0.1 
AUVOS 2) bins eee RR se Ub AS She A abe ih aE 4 IOC || Si 14.6 


The first and more important part of the preceding table illustrates 
the decline in transportation as one proceeds away from the Nether- 
lands and Belgium. Toward the northwest, although England excels 
even Massachusetts in ordinary railways, it falls far behind the Low 
Countries in light street railways and in waterways. Scotland and 
Ireland both fall much lower. It should be noted, however, that in 
proportion to the population the transportation systems of the Neth- 
lands and England are practically equal, while those of Ireland and 
Scotland both rank high. Toward the east (in Germany) all kinds of 
transportation fall behind Belgium and the Netherlands, although this 
is true chiefly of the eastern portions and not of the west where condi- 
tions resemble those in the Low Countries. Farther east in Bulgaria, 
the railroads become of slight importance, there are practically no light 
railways, and the Danube is the only important waterway aside from 
the Black Sea. 

In other directions a similar decline in transportation is manifest as 
one proceeds away from the Netherlands. In spite of local differences, 
waterways rapidly cease to be of importance, light railways such as our 
trolley lines almost disappear, while railways become scanty, although 
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the change in them is not so rapid. The diminution in these types of 
transportation is accompanied by a decline in the character of the 
roads; and wagons take the place of motor vehicles. In large parts 
of such countries as southern Spain, Sicily, Albania, and southeastern 
Russia, the roads degenerate into mere trails, and both freight and 
passengers are often carried on the backs of horses and asses. North- 
ward the same transition is apparent, for in northern Norway carts 
give place to pack animals, and the Lapps carry their goods over faint 
trails upon the backs of reindeer, or in sledges over the snow. 

The Distribution of Trade and Commerce.—Our discussion of 
other types of activity, especially transportation, has already indicated 
how European trade and commerce are distributed. Unfortunately 
statistics as to domestic trade are not available, while those for foreign 
commerce, as was pointed out in Chapter XII, create a wrong impres- 
sion because small countries show a greater per capita trade than large 
countries of equal activity. Nevertheless, it is worth while to study 
Fig. 64 showing the per capita foreign commerce of different parts of 
Europe. In a general way it resembles the maps of transportation, 
manufacturing, and health. It is difficult to say whether commerce 
causes the development of transportation facilities, or whether the 
facilities cause commerce. When active people wish to carry on 
commerce, they improve the transportation facilities, and take advan- 
tage of easily traversed plains, low passes in the mountains, and rivers 
that can be made navigable. But as soon as a road, a railway, a canal, 
or a harbor is built or improved, it at once stimulates commerce and 
thus creates a demand for still better means of transportation. In the 
last analysis both transportation systems and commerce are results 
of human activity. In Switzerland, for example, the construction 
of railways is more difficult than in almost any other country of Europe, 
but Switzerland has more railways per square mile than any other 
countries except England and Belgium, and four of its tunnels through 
the Alps are among the masterpieces of engineering. The reason is 
that the Swiss are highly capable and their rough country lies between 
the active people of France, Germany, and the North Sea regions on the 
one side, and the active people of North Italy and the whole rich Medi- 
terranean region on the other side. Hence railway construction has 
been about a hundred times as active both in proportion to the area 
and to the population as in the level and easily traversed plains of 
southeastern and northeastern Russia. 

Another illustration of the way in which the people count for more 
than the natural resources is shown in the value of Russia’s pre-war 
trade with a million people in each of the other countries of Europe. 
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Germany and Austria have a large Russian trade because they are 
Russia’s near neighbors. But Rumania, Bulgaria, Greece, and old 
Turkey stand low even though they are near neighbors and are reached 
by easy ocean transport. They are much exceeded not only by Den- 
mark, England, Belgium, and the Netherlands, which have easy oceanic 
connection with Russia, but also by landlocked Switzerland. This 
means that the impulse toward trade comes largely from the active 
countries. They want the wheat, flax, manganese, petroleum, wood, 
and other products which Russia can furnish. They also want to sell 
their cloth, knives, machines, and manufactured ornaments. Hence 
they start trade and keep it up, by educating the less active people to 
want the goods that are brought them and to produce the things that the 
manufacturers want. If this great principle is grasped it helps to explain 
the commerce of any two countries no matter where they may be 
located. The exact details of the articles that pass between the two can 
be remembered only by the specialist, but the general nature of the 
commerce can be known by everyone. 


EXERCISES AND PROBLEMS 


1. How far do statistics bear out the statements of the text in regard to the 
changes in agriculture as one travels from the Franco-Belgian center? Answer this 
by making tables of the following form based on Tables 12 and 14. 


AVERAGE PRODUCTION PER ACRE 


Country Wheat Potatoes Corn | Barley Oats | Tobacco 


| | 


2. Compare the distribution of agriculture and of cities in Europe. Prepare 
isopleth maps based on Tables 7 and 5. Explain the resemblances and differences. 

3. Study the countries used in Exercise 1 and determine whether the countries 
which stand low in agriculture stand high in manufacturing and mining. Tabulate 
the countries according to their rank in (A) the chief minerals, Table 25; (B) the 
number of cotton spindles, Table 30. On what factors does the distribution of 
mining depend? What correlation is there, if any, between the distribution of cotton 
manufacturing and any special geographic factors? 

4. From Table 38 using the columns of Imports per capita and Exports per 
capita again study the countries of Exercise 1 and arrange them in order of impor- 
tance in regard to commerce. Is the order in this case related in any way to the 
previous tabulations? Compare carefully and account for any discrepancy. 

5. Select some product (vegetable, animal, or mineral) and study its occurrence 
in the various parts of Europe. Begin as usual by preparing tables and maps on the 
basis of all the information you can get in this book and elsewhere. Then read up 
on the product, and finally write an account of its distribution, its variations from 
place to place, the extent to which its production varies because of varying geo- 
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graphical and human conditions, and the degree to which it influences man’s activ- 
ities. Give causes wherever possible. 

6. Make a careful study of one of the following European subjects: (A) the 
distribution of manufacturing; (B) the transportation system; (C) foreign commerce; 
(D) colonial possessions; (£) finances. Let your study center around the problem of 
distribution and of the reasons for the differences between one part of the continent 
and another. Begin by preparing tables and maps from the data in this book and 
from The Statesman’s Yearbook. Use other reference books, but base your work 
primarily on statistics and maps. The method used in Exercise 1 will help you. 

7. Make an intensive study of business conditions in some European country. 
(A) Prepare a table showing its conditions compared with those in the United States, 
on the basis of Tables 1, 4, 7, 9, 11, 12, 18, 14, 15, 25, 30, 35, 36, 38 to 40, and 42 to 44. 
If your country fails to appear in any of these tables ascertain its approximate con- 
dition and the probable reason for its omission. (B) Get as much information as 
possible from The Statesman’s Yearbook, the encyclopedia, geographical textbooks, 
and other sources, and prepare other tables, especially on manufacturing, transpor- 
tation, and commerce. (C) Write a report setting forth the most important facts 
which ought to be known by a business man who expects to have dealings with your 
country. Illustrate it with tables, diagrams, and maps. (D) Present the gist of 
your report to the class in a five-minute talk. 

8. Prepare a report on some special activity or type of business in Europe such 
as textile manufactures, iron and steel products, use of motor transportation, canals, 
and coastwise traffic, lumber supply, potato culture, stock raising, aluminum pro- 
duction, relative financial strength of countries, their artistic preferences. Hundreds 
of such topics are treated in newspapers, magazines, and books. In each case try 
to determine the relative importance of your topic compared with others. Illustrate 
your report with maps. Give statistics if possible. Where none are available give 
approximate data, but carefully distinguish between these.and exact data such as 
appear in the tables of this book. In all cases compare Europe with the U. S. and 
compare individual countries with your own state. Remember that your work will 
not be fully successful unless you show how your special topic is related to the various 
factors of geographic environment. 

9. Study the relative capacity of European countries as indicated by psychologi- 
cal tests of foreign-born recruits in the United States Army during the Great War. 
The percentages of foreign-born recruits in the three higher mental grades (A, very 
superior; B, superior; and C, average) were as follows: 


1. England... 91.3 7. Belgium.... 76.2 11. Turkey (Armenians, ete.).. 58.0 
23 Hollands) 90:2 SiNorwayen nnn lae4 aloes Greece aan ine Caen 50.4 
3. Denmark.. 86.6 9. Old Austria- TSS Russias yor eee hereto 39.6 
4. Scotland... 86.4 Hun gary G20 al 4 ltl yee ee 36.6 
OmGermanyvae so.0) 10) [reland amen OOsGze Sas Poland arene: sere 30.1 


6. Sweden.... 80.6 


From these figures construct a shaded map of Europe with isopleths at 80, 60, 
end 40. How far does your map resemble the maps in Chapter XVII? What infer- 
ences do you draw from this as to the conditions of business? To what extent does 
this exercise help you to determine how much of the relative progress of different 
parts of Europe is due to race, how much to geographic environment, and how 
much to education, government, religion, and so forth? 


CHAPTER XXX 
ASIA: THE CONTINENT OF DIVERSITY 


The Interplay between Asia and Europe.—Since the dawn of history 
the people of Asia have again and again overwhelmed Europe, while 
the Europeans have pressed back into Asia. The broad-headed 
Alpine and other people of central and eastern Europe—the Slavs, Huns, 
Magyars, and Turks—are derived from Asia’s later overflow. The con- 
quests of Alexander, the Asiatic expansion of Rome, the Crusades, 
and the present domination of large parts of Asia by Europeans repre- 
sent the reverse movement from Europe. Each outward migration 
from Asia has permanently influenced the trend of civilization in 
Europe; but in Asia the European conquerors have disappeared or 
been absorbed without producing any marked effect. To-day the 
interplay between the outward tendency of Asiatic migrants and the 
tendency of Europeans to dominate Asia but not settle there, is one 
of the main factors in the world’s political and business relations. 
Chinese and Japanese migration to America, a “ white’? Australia, 
Hindu coolie labor in South Africa and South America, and colonial 
troops in the Great War are all phases of this problem. So, too, are 
Asiatic colonies and mandates, the control of raw materials and food 
supplies, the “open door” policy in the Far East, and the building 
of railways in China, Siberia, India, and elsewhere. 

Asia’s Disadvantages in Size, Shape, and Position.—The contrasted 
tendencies of Asia and Europe depend largely on their geography. 

(1) Asia’s great size and peculiar topography make the interior 
very dry, and permit great extremes of temperature. This causes 
widespread barrenness and migration. The size also fosters isolation and 
backwardness because communication by land is more difficult than 
by water. Scarcely 5 per cent of Europe is more than 600 miles from 
the sea, compared with about 35 per cent of Asia, or one and one-half 
times the area of Europe. 

(2) The shape of Asia is also a disadvantage. Europe and Asia 
have an interesting resemblance like that of the right and left hands. 
Thus (a) Asia Minor corresponds roughly to the upper Balkan penin- 
sula ending in Constantinople; (b) Arabia corresponds to Greece; (c) 
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India to Italy; (d) the Malay and Indo-Chinese peninsula to that of 
Spain and Portugal; (e) Chosen to Brittany; (f) Japan to Britain; (g) 
the Japanese Sea to the North Sea; (h) the Sea of Okhotsk to the 
Baltic; and (7) the Kamchatkan peninsula to Scandinavia. But the 
Asiatic gulfs and seas penetrate inland far less than those of Europe. 
Moreover, the most important coast faces east in Asia and west in 
Europe, so that the prevailing westerlies of the most favorable lati- 
tudes do not appreciably modify the severity of the Asiatic climate. 
Another reason for the contrast between the continents is that Europe 
is a peninsula of Asia. When the severe climate of inner Asia or any 
other of the many possible causes drives people outward, they migrate 
into the peninsulas. Hence, Europe has a great mixture of races. The 
various branches of the Nordics, Mediterraneans, and Alpines owe 
much of their present distribution to pressure from Asia. The repeated 
droughts in inner Asia, the scarcity of food, and the increase of popula- 
tion seem to have been among the reasons for the barbarian migrations 
of earlier times. ; 

(3) Again Asia’s position is not so good as that of Europe. About 
two-fifths of Asia lie in the unfavorable latitudes north of 60° or south 
of 30°, while only about a fourth of Europe lies north of 60° and none 
south of 30°. Moreover, although the island groups of Britain and 
Japan both face America, Japan is over twice as far from America as is 
Britain, and faces the portion where the rugged relief, the relatively dry 
climate, and the newness of the country restrict the population. 

The Great Disadvantages of Asia’s Relief.—In relief Asia is at a 
great disadvantage compared with Europe. This is primarily due to 
the vast central mountain system, comprising Asia Minor, the Cau- 
casus, Elburz and Hindu Kush mountains, and the great mass of high- 
lands bordered by the Himalayas and the Burmese ranges on the south 
and the Tian Shan, Altai, and Stanovoi ranges on the north. On a 
good relief map notice how the mountains of both Europe and Asia 
form loops enclosing plains, plateaus, or basins. In Europe the loops 
of the Po, Hungary, and Rumania, swing around low areas with easy 
access to the sea or to other plains. Only in the far west does Spain 
contain an elevated plateau practically surrounded by mountains. 
In Asia all the loops are of the unfavorable Spanish type, and are of 
vast size, comprising about 6 million square miles. Asia Minor, for 
example, is a high, sparsely populated, mountain-girt plateau accessible 
from the sea only by way of steep, narrow valleys. Farther east the moun- 
tains contract into the knot of the Armenian Highland where Ararat 
rises 17,000 feet. Then comes another and greater loop, the elevated 
basin or plateau of Iran where a million square miles in Persia, Afghanis- 
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tan, and Baluchistan are almost completely cut off from the ocean, 
and can support only ten or twenty people per square mile. Next, 
in the mighty knot of the Pamirs north of India, great mountains 
rise from a huge plateau ten to fifteen thousand feet above the sea. 
Farther east one series of mountain chains extends from the Pamirs to 
Behring Strait, another stretches from the Pamirs to the northern 
tip of Siam, while a third running from northern Siam to the Sea of 
Okhotsk hes from 200 to 700 miles from the Pacific coast. These 
three sets of mountains enclose an area larger than Europe and almost 
completely cut off from the ocean. So dry, high, or inaccessible is it 
that Tibet, Chinese Turkestan, Mongolia, and Trans-Baikalian Siberia 
contain little more than one inhabitant for each of the 4 million square 
miles. Yet these regions occupy the best latitudes, 30°-50° N., and 
correspond to the United States from the Appalachians westward 
to the Rockies. 

The vast mountain mass extending from Asia Minor to the Pacific 
also harms Asia by almost completely separating the north from the 
south. Mountainous projections in Persia and Indo-China divide the 
southern section into three isolated regions centering in Mesopotamia, 
the Indo-Gangetic plain, and the plains of China. To-day no railroad 
crosses the mountains from north to south, or penetrates from one of 
the three southern regions to the other. The only place where a rail- 
road can easily cross from north to south is eastern Persia and western 
Afghanistan. This route, where railroads from India and Asiatic 
Russia now almost meet, corresponds quite closely with the gap in the 
European mountains along the Rhone Valley. But in Asia nearly 
two thousand miles of desert separate the productive regions of the 
Caucasus and the Indus delta, while the European railway everywhere 
runs through a land of dense population and wonderful possibilities. 
Great cities like Lyons and Marseilles in Europe correspond to little 
mud towns like Merv and Herat in Asia. 

Railway connection between the east and the west of Asia is almost 
as limited as between the north and south. Only in the far northeast 
does the Siberian railway cross the northern wing of the great central 
mountains. There, too, vast barren tracts must be traversed. For a 
thousand miles between the fairly prosperous Irkutsk region and the 
fertile part of Manchuria, the Trans-Baikal region is so cold that there 
is almost no population. Chita, with its 80,000 people and its log huts, 
occupies a position on this line comparable to that of stately Vienna 
which guards the passage of the mountains on a similar line in Europe. 

The plains of Asia, although of vast size, are for the most part much 
less desirable than those of Europe. In the huge Siberian plain the 
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Ob, Yenesei, and Lena river systems would provide fine inland water- 
ways, were it not that their northward direction largely destroys their 
value, while the low temperature greatly restricts the population. The 
southern plains in Arabia and India are much handicapped by being 
either too dry or too warm. 

The other main features of the relief of Asia are the plains of the 
eastern coast from Manchuria to Indo-China, and the mountainous 
island fringe from Sakhalin and Japan to Sumatra and Ceylon. The 
plains, though fertile, are small compared with those of Europe, the 
United States and South America, and the islands are extremely rugged. 
In general the relief of Asia hampers human progress because it divides 
the continent into a number of diverse sections instead of drawing a 
large part toward a center as in Europe, and because the most favorable 
relief is located where the climate is unfavorable. 

The Great Climatic Extremes of Asia.—The size, shape, position, © 
and relief of Asia all combine to produce climatic extremes and con- 
trasts. Fully half of the continent has a winter climate colder than 
that of anything except the northern fringe of the inhabited parts of 
North America. This is a serious deterrent not only to agriculture, 
but to human health and efficiency. The summers, however, even in this 
northern half are warm. Near the Arctic Circle the maximum tem- 
perature is sometimes 85° F. In Yakutsk, in latitude 62° N., the July 
average is 66° F., or as high as on the northwestern coast of Spain, 20° 
farther south. The period of active plant growth, however, lasts only 
three months instead of eight. Farther south, the summer temperature 
is usually extreme. At Tashkend, for example, in the latitude of New 
York, it averages over 80° in July, and remains above 74° for three 
months. Aside from limited areas at high levels in relatively low lati- 
tudes, almost all parts of Asia suffer at some season from prolonged and 
harmful extremes of cold or heat. 

Northern Asia gets some rain from local showers in summer and 
some from cyclonic storms. North of latitude 52°, the coolness of the 
summers causes a small rainfall to suffice for forests and agriculture. 
Asia, however, has relatively few cyclonic storms like those of the 
United States and Kurope. In fact, Japan is the only Asiatic region that 
can compare with Hurope in number of storms and hence in the stimu- 
lating quality of its changes of temperature, humidity, and sunshine. 
In the latitudes which in Europe are most favorable, that is, from about 
45° to 52°, the summers are so warm and dry that the region east of 
the Ural river and north of the Sea of Aral and Lake Balkash forms a 
steppe or grassland, good for horses, sheep, and camels, but generally 
too dry for crops. 
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Farther south a vast desert belt, 50 per cent larger than Europe, 
extends from Aden in Arabia and Aleppo in Syria almost to Peking in 
China and Harbin in Manchuria. Certain areas like Russian Turkestan 
have well-watered and fertile valleys that support a fairly dense popu- 
lation, but they form a small percentage of the whole. This desert 
belt, extending across Asia from the Red Sea almost to the Pacific 
Ocean, intensifies the effect of the mountains in separating northern 
and southern Asia. It limits the natural resources by discouraging 
vegetation; moreover, the extreme dryness, the monotony from day 
to day, and the enforced nomadic life of many of the people retard the 
development of even the scanty resources that are available. The 
distress and wars arising from periodic dryness within this belt are 
generally supposed to be among the chief reasons why the people of 
central Asia have migrated outward so often. 

On the western margin of the Asiatic deserts, Syria, Asia Minor, 
Armenia, and northwestern Persia belong to the same subtropical or 
Mediterranean climatic province as Sicily and Greece, Fairly abundant 
rain in winter, but almost none for five or six months in summer gives 
them the disadvantages of one-crop agriculture, a relatively sparse 
population, and dependence in large measure on animals. Here, move 
than in almost any other part of the world, innumerable dry ruins 
appear to indicate that one of the prolonged climatic pulsations to 
which the earth is subject is now causing this particular region to have 
fewer storms, less rainfall, a less stimulating climate, and more malaria 
and other diseases than two or three thousand years ago. 

South and east of the Asiatic deserts the rainfall of India, Indo- 
China, China, and Manchuria displays a marked contrast to that of the 
southwestern countries. The dry winters and wet summers of the south 
and east are the reverse of the dry summers and wet winters of the 
southwest. The dry southeastern winters are due to monsoon winds 
blowing out from the area of high pressure in the Asiatic interior; 
the wet summers to inblowing monsoon winds caused by low pressure 
in the interior. The summer winds come from relatively warm seas 
and are forced to rise over high mountains. The rainfall which they 
bring is one of the chief causes of the dense population and remarkable 
development of agriculture in southeastern Asia. 

Business Relations of Northern Asia.—The climate of Asia and the 
relief and other geographical conditions have a profound effect on the 
character of the people and on their relation to the world’s business. 
In the north beyond the Arctic Circle, the cold Tundra belt with its 
scanty vegetation is so devoid of natural resources and of inhabitants 
that it is commercially and industrially negligible. Next comes the 
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great forest belt of Siberia, lying chiefly between latitudes 55° and bo 
but descending to latitude 50° near Lake Baikal and 40° near Vladi- 
vostok. This is sometimes spoken of as the world’s greatest timber 
reserve outside the torrid zone. In area it is indeed the greatest, but 
not in quality or in capacity to furnish a steady supply. The trouble 
is the climate. The extremely long, cold winters, and in some places 
the light rainfall cause many of the trees, which are chiefly conifers, 
to be relatively small and stunted. The tazga, as the low swampy 
forests are called, makes good paper pulp but not good merchantable 
timber. Moreover, the trees do not grow especially fast, so that their 
speed of replacement is only a fraction of that in regions like western 
Oregon where the conifers live under almost optimum conditions. 
Doubtless many lumbering communities will some day be scattered 
through the Siberian forest, but they are likely to be crude and migra- 
tory. In the highlands of eastern Siberia gold is abundant and other 
metals may give rise to mining towns. But these are scarcely better 
than lumber camps as promoters of civilization. 

Why the Agricultural Belt of Siberia has Little Trade with America. 
-—On the southwest the forests merge into the Siberian agricultural belt 
‘which is traversed by the Siberian railway. This belt has been the basis 
of rosy but doubtful prophecies that Siberia is the white man’s land 
of the future; that it will some day rival the United States. The 
plain with its deep, fertile soil, is climatically one of the best parts of 
Asia and is fairly well adapted to the white man. It produces a moderate 
abundance of wheat, oats, barley, and hemp, and of horses, cattle, 
sheep, and swine. It also has a supply of fairly good coal west of Lake 
Baikal. But these advantages are largely offset by certain disadvan- 
tages. Tirst, the belt is more limited than is generally supposed. It has 
a width of scarcely 500 miles and extends eastward from the Urals only 
about 2000 miles; that is, its total area is about a million square miles 
or a third of that of the United States. Northward and also eastward 
in the plateaus beyond Lake Baikal the climate is too cold for profitable 
and extensive agriculture, while southward it is too dry. Even in the 
belt itself the agricultural possibilities are limited by the cold. 

In the second place, the facilities for transportation are poor. The 
plain and the rivers indeed appear favorable, but the rivers are frozen 
about half the year and empty into the Arctie Ocean. The plain is 
often only half covered with snow in winter so that neither runners 
nor wheels can be used, and it is hopelessly muddy in spring when the 
snow melts. Worse than this is the great distance to markets. The 
agricultural belt of Siberia is adapted to only a few food products; 
the nearest large manufacturing region which needs abundant food from 
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a distance is Germany, over 2000 miles from the central part of the 
Siberian wheat region near Tomsk, Omsk, and Barnaul. For that reason 
the more progressive Siberians have taken to raising dairy products, for 
butter and cheese can stand long transportation because of their high 
value in proportion to their bulk. 

Unfortunately, the people of Siberia are not particularly alert. 
The explorer, Nansen, like many others, speaks again and again of 
the apathy of the Siberians, their tendency to sit still and do nothing. 
Russian exiles in the days of the Czars repeatedly went to Siberia full 
of plans for study, self-improvement, and writing, but almost invari- 
ably, especially in the east where the climate is most severe, they 
gradually fell into apathy. Doubtless this was due partly to the isola- 
tion, but the long, severe winters when the tight houses are as hot and 
dry as deserts, and when there is nothing to do out of doors, probably 
have much to do with it. At such times the exertion required to keep 
warm out of doors creates a reaction which produces lethargy indoors. 
Moreover, for many months there is almost no work that people can do. 
They sit in the house and acquire the habit of idleness. Even in the 
south at Semipalatinsk, seven months are colder than the coolest 
month in London, while at Tomsk, April is colder than January in New 
York. One result of all these conditions is that, from the standpoint 
of American commerce, Siberia is a very small factor. Neverthless, the 
minerals, furs, lumber, and fish of the eastern portions ought not to be 
overlooked by Americans in their search for raw materials and 
food. 

The Development of the Desert.—Irrigation may add a few million 
people to the inhabitants of the Asiatic deserts, but the products thus 
raised in the heart of Asia are not likely to be much importance to a 
region so far away as America. On the other hand, the enormous 
dry area from western Manchuria and eastern Tibet to the Black, 
Mediterranean, and Red seas may prove to be a storehouse of unex- 
ploited minerals. On its borders near the Hwang River in Shensi le the 
great Chinese coal fields; farther west the mountains of Tibet and 
Turkestan contain much gold; in the Tarim basin salt deposits give 
promise of supplies of potash; in Persia copper has been reported 
again and again; in Mesopotamia and Persia lie some of the most 
promising oil fields; while many other places suggest great possibilities 
although little is yet known with accuracy. In the future, metallic 
ores and fuels are almost certain to be relatively more valuable than now. 
- Thus, though the deserts of Asia now seem of little value, the time may 
be near when they will be highly prized. The nations of Europe and 
Japan are keenly interested in mineral rights and railway concessions 
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in these regions. Even the far away United States has taken a hand 
by declaring the “open door’’ policy which insists that all nations 
shall have equal opportunities in China and the neighboring regions, 
and by insisting that Americans shall not be barred from developing oil 
in Persia, Mesopotamia, and other regions where Europe is encroaching. 
To-day the United States is more and more advancing capital, and 
supplying engineers, managers, and machinery, and some day may 
draw on these regions for important supplies, just as it formerly drew 
on Russia for platinum. These considerations mean that for inner 
Asia, as for the Far East the United States wants the open door policy, 
and some international control which will insure good government, 
protect and develop the native people, and give all countries a fair and 
equal chance without robbing the natives. 

One of the drawbacks to the future development of the Asiatic 
deserts is the character of the people. Deserts, like every other type 
of physical environment, exert a selective action so that certain kinds 
of people tend to die out while other types are preserved. The nomadic 
life, which usually prevails in Asia where the climate is too dry for 
agriculture and where animals are the chief source of livelihood, gives 
little or no advantage to people who are steadily industrious, or who 
have commercial or mechanical ability. Among the-men in such tribes 
the thing that counts is the ability to brave danger, fight wild beasts, 
herd the sheep to safety in a storm, follow straying horses or camels 
all day and all night, or make a fierce sudden raid for plunder or ven- 
geance. In every case, swift and relatively short activity is required. 
When that is over, the nomad lies down in his tent and rests. For days 
he may do little except spend an hour or two on horseback to see that 
the animals are safe and sound. The women milk the sheep, prepare the 
sour milk and cheese, pack up the tents for a migration, and knot the rugs 
or beat the felts which are the main articles of furniture and adornment. 
But even their work is less arduous than that of equally primitive 
sedentary women who hoe the crops and grind the grain by rubbing one 
stone upon another. In the same way commercial ability is of little 
value to the nomad. <A good trader and industrious worker who did not 
have the courage to ford a rushing stream in the dark and the energy 
to get up at night to fight the wolves would make a poor nomad, and his 
children would probably be poorly fed. His type would gradually die 
out. Thus the unbusinesslike character of the desert people and their 
frequent lack of steady industry impose important difficulties in devel- 
oping regions like Mongolia. Nevertheless, many of these people have 
admirable qualities, while the oasis dwellers of Turkestan and Persia 
have a great deal of industry although they lack initiative and energy. 
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The great obstacle to the development of the mineral wealth of the 
Asiatic deserts, provided it exists, is not so much the people as the 
remoteness and lack of transportation facilities. 

The Contributions of Southwestern Asia to the World’s Business.— 
Southwestern Asia interests America deeply because Mesopotamia, 
Syria, and Palestine were once the home of great civilizations which 
gave us not only religion, but the beginnings of science and art. More 
recently American philanthropic efforts have been especially active in 
this general area of the Near East. Moreover, Americans are 
much interested in Britain’s restoration of the great irrigation 
system of Mesopotamia, in the French attempts to build up Syria, 
and in the Zionists’ plans for restoring the prestige of ancient 
Palestine. 

The usual enumeration of the commercial relationships of Turkey, 
Persia, Syria, and Palestine includes the facts that those countries buy 
cloth, sewing machines, and other manufactured articles from the 
United States, and that we buy from them beautiful rugs, dates, Smyrna 
figs, Turkish tobacco, hides, wool, and the like. This list sounds impos- 
ing, but the total trade of all these regions with the United States 
amounts to only twelve or fifteen million dollars, or scarcely a third as 
much as our trade with New Zealand. New governmental conditions are 
indeed opening avenues of trade that were formerly closed, but the rela- 
tion of America to the Near East through education, missions, philan- 
thropy, and the journeys of sight-seers to Constantinople and especially 
Palestine have more effect on American life than have our direct com- 
mercial dealings. 

A still greater effect of the Near East is the fact that it has con- 
tributed to the United States as well as to the rest of the world certain 
racial stocks, such as the Syrians, Armenians, and especially the Jews, 
whose influence upon business has been extremely great in proportion 
to their numbers. The Jews and Armenians are generally recognized 
as having unusually clear-cut racial characteristics. These include 
great business capacity; unusual perseverance and tenacity; great 
thrift and economy; a tendency to avoid politics, military occupations, 
and the walks of life that make them conspicuous as leaders and rulers; 
and a tendency to excel in less conspicuous but no less influential lines 
including not only business, but science. Of course, few Jews have 
all these qualities; and some depart from them widely. Nevertheless, 
they represent fairly well some of the main characteristics of a race 
which has produced an extraordinary succession of unusually able men. 
Perhaps no race to-day in proportion to its numbers has a greater influ- 
ence upon business all over the world; none has had so profound an 
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influence upon religion and thus upon moral standards; and perhaps 
none has proportionately contributed more to the world’s scientific 
progress. 

The origin of the racial traits of the Jews, as of every other race, is 
still beyond our knowledge. Certain environmental influences, how- 
ever, have tended to preserve those members of the race who were most 
strongly imbued with the qualities mentioned above. While Palestine 
is generally spoken of as the home of the Hebrews, as the early Jews 
were called, most of that country was inhabited by them for only a short 
time. The ancestors of the modern Jews came from the rough little 
plateau of Judea, a tiny tableland about 45 miles north and south by 
15 east and west. It stands like a little island surrounded on all sides by 
more fertile regions which the Jews could easily see from their homes. 
Generally their rough hills protected them from attack even though 
the armies of Egypt, Syria, and Assyria marched and fought on the 
Philistine plain only twenty miles away; but it was not so easy to guard 
against the temptation to give up the hard life on the infertile plateau 
and go down to the rich plains. So the Hebrews who had the least 
strength of character or the most love of adventure and of innovation 
were tempted, as Samson was, to leave stony Judea and settle in the 
richer regions from Egypt to Babylonia. The people who remained in 
the Judean hills, and became the ancestors of the modern Jews were 
those who had extreme persistence and were willing to endure compara- 
tive poverty for the sake of the ideals which they had set up for them- 
selves. Thus a process of natural selection may have taken place, much 
like that which in Scotland under somewhat similar physical condi- 
tions has probably helped to make the Highland Scotch so sturdy and 
determined. 

Another type of selection went on through deportation and persecu- 
tion. The leaders were carried captive to Babylonia. When their 
descendants returned to reoccupy Judea it was only the more religious, 
and the ones like Nehemiah who stood most strongly for the old Jewish 
habits, that came back. During later centuries the Jews, like the 
Armenians, have been subjected to repeated persecution which has 
exerted a still further selective effect. Much of the trouble arises 
because the persecuted race has acquired a degree of industry and per- 
sistence greater than that of their persecutors. Each persecution 
increases this difference, for the less strong-minded Jews or Armenians 
give up their own religion and become parts of the surrounding com- 
munity. Even now certain so-called Turkish or Kurdish villages of 
fanatical Moslems show their Armenian origin by retaining Christian 
customs such as the sign of the cross before meals. The loss of these 
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weaker elements has strengthened the racial character of the remaining 
Armenians, 

Persecution weeds out certain types of people in still other ways. 
When massacres are carefully organized, as were those of the Armenians 
in Turkey, the first people to be killed are the ones who stand out boldly 
for their rights or are known as military or political leaders. When 
massacres are carried out by unorganized mobs, as in the Russian 
“pogroms,” the mobs generally consist of the lower elements of the 
population. They massacre their neighbors while the able Jews who 
live in the better parts of the cities have more chance to escape. Thus 
the weaker elements of the persecuted race are killed off. A similar 
selection takes place in deportations. For instance, it is estimated 
that about a million Armenians were transported to the Syrian Desert 
from Armenia during the Great War. About 750,000 died and 250,000 
wandered back. The American Red Cross physicians in charge of 
relief work say that in spite of their terrible sufferings and their months 
of semi-starvation the returning refugees were surprisingly strong and 
healthy. The weak had died—not only the weak in body but those 
with less competent brains. The people who survived were those who 
had tough physiques, who had the wit to pick up a living on the long, 
hard march to the desert, who bowed submissively when necessary 
but knew how to wheedle their persecutors into sparing or helping 
them. Thus the tendency of persecution and deportation is to weed 
out the military and political leaders on the one hand and the weak 
types on the other. This tends to create a strong, tenacious, homo- 
geneous race with the qualities which we have described as most char- 
acteristic of the Jews. No race save one that has already acquired a 
strong fiber either through living apart in a relatively difficult environ- 
ment or in some other way, can stand such persecution. And such 
persecution is likely to happen where one conquering race after another 
is forced into a land as has happened in western Asia. Thus the contri- 
bution of southwestern Asia to modern business conditions in America 
has been made through the Jews far more than through direct com- 
merce. If we add to this the effect of the Bible in raising the standards 
of business, few countries have had a greater influence than Palestine. 


EXERCISES AND PROBLEMS 


1. The effect of size on Asiatic commerce. On outline maps of Europe and Asia 
respectively draw lines approximately parallel to the seacoast and 600 miles from it. 
Compare the areas enclosed by the lines in the two continents. What countries or 
parts of countries are found within these lines? How much of the area more than 600 
miles from the sea has less than 6 inches of rain from June to August (Fig. 10)? How 
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does the similar interior area of North America compare with that of Asia in size? 
What effect do these conditions have on foreign commerce? 

2. The difficulties of railroads in Asia. On an outline map of Asia draw lines 
showing to what extent it is now possible to go by rail from Moscow to Vladivostok, 
to Canton, to Bangkok, to Calcutta. Now draw lines showing how the most direct 
railways might reach these places. Make your railroads as straight as possible but 
with the necessary deviations in order to avoid the highest mountains. 

For each road make a table showing: (A) the countries through which it would 
pass and also the probable cities; (B) the advantages of the route such as (1) a 
dense population, (2) abundant sources of food, raw materials or manufactured 
goods, (3) levelness, (4) friendly or progressive peoples; and (C) the disadvantages 
of the route, such as (1) mountains (general character, as high, broad, many ranges, 
ete.); (2) deserts, (3) sparsely populated forested areas, (4) probable difficulties of 
snow, ice, or floods. 

3. Study the domination of Asia by Europeans in its agricultural aspects. On 
an outline map shade the Asiatic areas that are politically independent of Europeans. 
(Table 1 D.) What proportion of the total area do they form? What proportion 
of the important cities and ports of Asia (Table 4) do they contain? What is the 
significance of your answers to these two questions? 

From Table 11 determine how abundant the crops are in the independent parts 
compared with those dominated by Europeans, but remember that China, for which 
few statistics are available, produces more food than India. Can you see any evidence 
in Table 11, and especially in Table 12, that European domination has increased the 
production of certain products desired by Europe? Note especially India and 
Siberia, and compare the two. Has European domination raised the yield per acre 
(Table 12) to a noteworthy extent? 

4. The European domination of Asia in respect to minerals. India and China 
probably contain a far greater abundance and variety of minerals than any country 
of Europe; the East Indies, Japan, and perhaps the Malay Peninsula may rival 
Great Britain in the variety of their minerals, although having no such supplies of 
coal. Supposing the above statements to be true, and taking account of the number 
of people in the Asiatie countries and the need of European countries for minerals 
from their Asiatic possessions, what do you conclude as to the degree to which 
Kuropean domination has led to the development of the mineral resources of Asia 
(Table 25)? Study the number and amount of minerals produced in the Asiatic 
countries compared with European countries. Compare all Asia with the United 
States? 

5. The effect of European domination on transportation and communication in 
Asia. From Table 35 B, C, BE, I, and H, and Table 36 B and D, prepare a table with 
two parts showing the condition of Asiatic countries (4) under European or American 
control, and (B) under Asiatie control. Compare pairs of countries like India and 
China; the Philippines and Formosa; French Indo-China and Siam; Dutch East 
Indies and both Japan and Persia. From this exercise and the two preceding draw 
conclusions as to how deeply Europe’s presence has influenced Asia, and in what 
respects the influence has been greatest. Remember that European influence is 
evident even without political control. How is this apparent in Exercises 1, 2, and 3? 

6. Compare the foreign trade of Asia with that of other continents. From Table 
38 determine the total exports and imports of Asia in 1923. In each of the other 
continents find areas with as small a population as possible which have a foreign trade 
equal to that of all Asia. Do the same for the trade of Asia with the United States. 
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What impression does this give of Asia’s trade? List under each continent, and in 
the order of their trade per capita, the countries which have smaller per capita 
imports than Formosa. On a map of the world shade all the regions contained in 
your list. What strongly marked distribution of countries do you find, and what 
does it mean? Do the same for exports. What differences, if any, can you detect 
_between your maps of imports and exports? Why? 

7. Compare the rest of Asia with the southeastern part from Chosen and Man- 
churia to India, including the islands. Divide this problem among the class, letting 
different members determine the percentage of (A) population and area in each of the 
two sections (Table 1); (B) main crops (Table 11); (C) animals (Table 13); (D) 
minerals (Table 26); (#) means of transportation and communication (Tables 35 
and 36); (F) foreign commerce (Tables 38, 39, and 40). Bring together all the 
available data and draw conclusions as to the nature of the products and degree of 
importance of the vast western, central, and northern parts of Asia, compared with 
the southeast. Show the geographical reasons for the conditions of these parts. 

8. Adapt Exercises 5, 6, 7, and 8 in Chapter X XIX to Asia and work them out. 


CHAPTER XXXI 
INDIA AND THE FAR EAST 


The Great Possibilities of Southeastern Asia——The region from 
India to Japan may be called Southeastern Asia. Its relatively low 
latitude and heavy summer rains enable enormous crops to be raised. 
An area of approximately 2} million square miles in the more populous 
parts of India and China contains about 600 million people—35 per cent 
of the earth’s population in less than 5 per cent of the total land surface. 
In the neighboring islands of Japan and the East Indies, and in the 
peninsulas of Chosen and Indo-China, an additional million and a half 
square miles support 150 million more people. Thus in southeastern 
Asia and the neighboring islands an area scarcely larger than Europe 
contains 60 per cent more people than that continent, or almost half the 
world’s population. 

The agricultural possibilities of this area surpass those of Europe, 
for in many places two or three crops can be raised each year. The coal 
and iron of China are only less abundant and easily worked than those 
of the United States or Europe. The great rivers, the deeply indented 
seacoast, the innumerable islands, and the comparative freedom from 
storms, except in the summer typhoon season, provide natural facilities 
for transportation even better than those of Europe. The rivers from 
the Ganges to the Hwang Ho might furnish waterpower such as is avail- 
able in only a few other places. If the 750 million inhabitants could 
develop their coal, harness their rivers, build and run their own factories, 
extract the mineral wealth of the dry regions back of them, and guard 
themselves against the ever-recurring famines, the world might perhaps 
see an industrial development even greater than that of the United 
States or Europe. 

Except in Japan, the people of southeastern Asia have thus far shown 
little promise of carrying out such a development. To-day the average 
foreign commerce of China per person is less than one-twentieth of that 
of the United States. Internal trade is equally sluggish. In industry 
this vast hive of humanity plays only a minor réle, for outside of Japan 
most of the manufacturing is of the primitive type,—home industries, 
with here and there a plant for simple manufacturing run by Europeans 
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or Americans in order to prepare foodstuffs or half-manufactured raw 
materials for use in other countries. Politically, about half the people 
of this highly favored area are subject to Europe. Three-fourths of the 
remainder live in China, a country which is feebly struggling to keep 
its independence and to avoid being completely dominated by Euro- 
peans or Japanese. Siam, though nominally independent, is largely 
dominated by England and France. Among these 750 million human 
beings only the 60 million who live in Japan have genuine independence 
and a large share in the world’s business because of their own initiative. 
The Far Eastern Question.—With the growing unity of the world 
and the growing tendency for all active peoples to reach out and use the 
resources of other regions, it is inevitable that the wonderful possi- 
bilities of India and the Far East should be utilized. If the resources 
should be even moderately developed, and if the vast population should 
become even moderately able to purchase goods, the increase in the 
world’s business would add enormously to the wealth of other nations. 
The realization of this makes the problem of the Far East extremely 
critical. The problem centers primarily around the question of who 
shall exercise political and commercial control in China? Shall it be 
Japan, the only energetic nation in that part of the world? Shall it be 
the United States, the strongest power that borders on the Pacific? 
Shall it be Great Britain, France, and the other European powers 
which already control about half of southeastern Asia? Shall India, 
China, the Philippines, Java, and the other parts of the Far East con- 
trol their own destinies? Shall the League of Nations or some other 
association of the nations exercise control? Or shall China and other 
nations be self-governing parts of a great world state somewhat as 
Arizona, Oregon, and Maine are self-governing parts of the United 
States? In one or another of these ways the Far Eastern Question must 
apparently be answered. And the answer will be one of the most im- 
portant factors in determining the course of the world’s business. It 
will influence not only the Far East, but every part of the world. 
India’s Share in World Trade.—The part played by India in the 
world’s business may be judged from the tables in the Commerce Year- 
book. The first noteworthy fact is that India does not supply the world 
with much food. If we omit tea, valued at 106 million dollars, India 
in 1924 supplied foreign countries with less than 200 million dollars’ 
worth of real food, more than half of which was rice, mainly from 
Burma. Canada, with only 9 million people against India’s 315 million, 
supplied over 500 million dollars’ worth of food. In other words, the 
value of the average Canadian in supplying the rest of the world with 
food is about seventy-five times as great as that of the average Indian. 
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On the other hand, India exported more than 300 million dollars’ 
worth of cotton and more than 230 million of jute products. These two 
together comprised half the exports. 

Another noteworthy fact is‘India’s large export of raw cotton, oil 
seeds (chiefly for linseed oil), and jute. But compared with the popu- 
lation these quantities are small. Texas, with 43 million people, pro- 
duces just about the same amount of cotton as all India. Hides and 
skins are a fairly abundant Indian product because India has a huge 
number of cattle. Nevertheless, India exports only a trifle more than 
Italy, not much over half as many as Argentina with its 8 million people, 
and less than the one small country of Belgium imports each year. 
The lac, or shellac, of India, although of relatively small value, is inter- 
esting as a gum secreted by insects. It is used for varnishes in the 
United States more than in most countries. (See Table 42.) 

The manufactures exported from India are practically limited to 
the twisted fiber and thread of jute and cotton, or to coarse fabrics made 
from those products. By far the larger part is destined to be further 
manufactured in Europe before it reaches the final consumer. Thus 
three-fourths of India’s exports consist of cotton, jute, oil seeds, and 
tea, either unmanufactured or only slightly and coarsely manufactured. 

As to imports, if India does not supply the rest of the world with 
food, she at least demands little from outsiders except sugar. Her 
demands for raw materials are still more modest, except in the case of 
metals, which means chiefly iron. The imports that India wants are 
clothing, chiefly cotton, but some silk; and a relatively small amount 
of machinery, railway equipment, and automobiles, together with from 
one to three cents’ worth per person of paper, books, glassware, drugs, 
soap, and the like. 

The Reason for India’s Scanty Trade.—The reasons why India 
plays so inactive a part in business may be partly racial, but they are 
probably much more economic and social. The tropical rice farmer 
described in Chapter XVIII represents millions of Indians, who have 
little energy, ambition, or education, who live so closely packed that 
they can scarcely get a good living from the soil no matter how com- 
petent they are, and who have practically no industry except agricul- 
ture. The people of India, however, display great differences because 
derived from many immigrant stocks. The quick energy of the Sikhs 
in battle is famous, as is the anemic lassitude of the slender Bengali. 
Great business capacity and high mechanical ability are rare, although 
small groups are very competent, and many Bengalis, for example, are 
good traders. The Parsees of Bombay, a remnant of the Fire Worship- 
ers who were driven from the towns of Persia, are uncommonly good 
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business men. They are active in the cotton and jute industries, two of 
the few lines where a moderate amount of manufacturing has been 
started. Some of the upper-caste Brahmins are intellectually of high 
caliber. Men like the poet Tagore command respect everywhere. Yet 
even in such men, imagination, poetic instinct, and the power to philoso- 
phize are usually more highly developed than are the qualities of steady, 
laborious work and the painstaking scrutiny of facts which are necessary 
in modern science, or the power of quick decision and energetic action 
which are especially needed in modern business. 

One of the greatest hindrances to the economic development. of 
India is repeated famines. India depends almost wholly on the mon- 
soon rains which begin anywhere from April in the south to June in the 
north, and last till September or October. If the rains are delayed or 
do not last long enough, as happens frequently, the crops may fail. 
Such calamities not only kill millions of people through hunger and the 
fevers that usually follow, but also check the accumulation of capital. 
In the extremity of famine the poor peasants and many of the townsmen 
sell anything. Worse still, they acquire a hopeless spirit of resignation 
which is fatal to progress. Their great idea is not so much to improve 
their farms and increase their working capital, as to lay aside coins and 
jewelry which can be sold in time of famine, but which have little value 
in stimulating industry, commerce, and other forms of business. Under 
the tutelage of Great Britain, India’s business is indeed increasing, but 
the character of the people does not seem to be appreciably changing. 
It is doubtful whether it will ever change until disease, malnutrition, and 
anemia are eliminated and education has a chance to develop among 
a people free from physical handicaps. 

Britain’s Relation to India.—The industrial and commercial expan- 
sion of India is generally believed to depend on intelligent direction by 
Europeans. Many people think that India, if left to itself, would go 
back to chaos. Great Britain wants to retain India. A large number 
of British fear that the loss of India would destroy the British Empire 
even though the trade with that country amounts to only about 12 
per cent of Britain’s total. On the other hand, the Indian nationalists 
claim that India could govern itself peaceably and make more progress 
without British help than with it. Those who actively support this 
claim are a small group of the brighter minds who have acquired Euro- 
pean education, who are able to write cleverly, and who are themselves 
eager to control the masses. In spite of their small numbers they 
create considerable discontent with British rule. Boycotts of British 
goods have been tried and may be tried again. 

Probably the export of cotton manufactures and steel goods to India 
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and the import of tea, oil seeds, jute, and cotton are not so essential to 
the British Empire as the English think. Probably India is not nearly 
so able to rule itself as the Indian leaders would have us believe. Cer- 
tainly the vast irrigation system and the many railways which the 
British have built, and the famine relief which the Government has 
established have done much to save life and prevent distress in times 
when the rains are scanty and the crops fail. Left to themselves, the 
people of India would probably never have done these things, and it is 
doubtful whether they could maintain them long or greatly improve 
their industrial system without outside aid. Altogether the problem of 
how Europeans can aid in the development of India with profit both to 
that country and themselves is one of the most puzzling that now faces 
the British Empire. The fundamental need is wise cooperation between 
Europe and Asia, and mutual respect of each for the good qualities of 
the other. America’s part in all this is small compared with Britain’s, 
for less than a sixth of India’s business is with this country, while nearly 
two-fifths is with Britain. Nevertheless, in 1923, we received from 
India as much as from all of Latin America between Mexico on the 
north and Brazil and Chile on the south. 

The Trade and Possibilities of China.—China is even more populous 
than India. Its natural resources are probably greater because of its 
well-watered plains and fine coal. Its natural transportation facilities 
are better than those of India because of its good harbors and great 
navigable rivers. Most important of all, its people are generally con- 
sidered more industrious, thrifty, energetic, and intelligent than the 
Hindus. Yet before the Great War, China’s foreign trade was scarcely 
half that of India. Only in later years have the two countries ap- 
proached an equality. 


FOREIGN TRADE OF CHINA AND INDIA 


China India 
1914: <4 shoe ae be S679, NOCI00G $1,387,000,000 
LOLB at <a oe xcne eee e SOO 000 1,053,000,000 
APEC HN CE, Pe ahrse my 1,736,000,000 1,324,000,000 
19797) ie eae 1,399,000,000 1,725,000,000 


The variety of exports from China, as given in the Commerce Year- 
book, is somewhat greater than from India. Silk, bean products, cotton, 
tea, and coal comprise the great bulk of China’s contribution to world 
trade. A little of the exported silk is manufactured, but the total 
amount of manufactures is almost negligible. The chief rdle of China 
as of India, is to furnish raw materials. The foreign purchases of ‘he 
two countries are also alike, Neither buys much food, but both demand 
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a large amount of cheap textiles and clothing, together with machinery, 
metal goods, kerosene, and a little of other kinds of manufactures. 
Both import sugar, and China in 1923 imported more than 130 million 
dollars’ worth of rice, wheat, and other foodstuffs. 

In spite of the fact that the trade of China as well as India is small 
per capita, the vast number of people and the possibilities of future 
expansion make it one of the most valuable prizes for the active com- 
mercial and industrial nations. In India the development of the coun- 
try for a hundred years by the British has to a considerable degree 
opened up the possibilities, but in China development has only begun. 
Suppose China should increase her 6000 miles of railways to equal the 
37,000 of India, and should improve the natural waterways, control the 
floods, provide insurance against famine, harness the water power, 
construct mills, direct the vast supplies of steady, reliable Chinese 
labor, open up the great coal and iron deposits, and explore and develop 
the mineral resources of the great plateaus and deserts of the interior. 
Suppose also that China were to supply her own greatest need in the 
way of raw materials by bringing wood from the vast forests which 
border the Siberian coasts and rivers, or from the richly forested tropical 
islands of the south. Suppose that China were to remedy the chief lacks 
in her food supply by bringing dairy products and wheat from southern 
Siberia, beef and mutton from that same region and Central Asia, and 
fish from the richly stocked ocean off the Siberian coast. Suppose mod- 
ern science were to eradicate malnutrition, malaria, the hookworm, and 
other ailments which hamper the Chinese and help to make them slow. 
And finally suppose modern education were to become universe! and 
thus increase the naturally keen capacities of the Chinese. 

If all this were to happen, and there is no reason why it should not, 
it would be enormously profitable not only to the Chinese themselves, 
but to foreigners. Other nations recognize this possibility. They also 
realize the abundant supplies of staple raw materials that can be pro- 
cured in China and the vast market which she would furnish if once 
drawn into the paths of modern industrial and commercial development. 
Hence arises the main problem in the Far Eastern Question, namely, 
who shall control China and how? 

So far as mere volume of trade is concerned, a partial answer to this 
question is found in the accompanying table. The first two columns 
show that between 1913 and 1923 there was a relative decline in the 
Chinese imports from the European countries and from Hongkong, 
which chiefly delivers British and other European goods to China. 
There was a corresponding increase in the imports from the United 
States and to a slight degree from Japan. The same was true of exports, 
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except that the increase to Japan was large. Of course the war had 
much to do with this, but part of the change due to the war will probably 
be permanent. 


PERCENTAGE OF CHINESE TRADE WITH FOREIGN COUNTRIES 


Percentage of Imports De- Percentage of Exports 
rived from Regions Named | Sent to Regions Named 
1913 1923 1913 1923 

Hong kon tyre seit eae 30 26 29 23 
DADA Lette crore ciate 21 22 16 26 
(Great Sritain een eer 17 13 4 0 
United states seesaw nas 6 10 9 17 
Germanyeerrecl racers 5 3 4 2 
Russia (Siberia)......... 4 1 il 5 
Bele ium ester pcre sere sete 3 2 
BTane seetertea re cancer = er 1 1 10 5 


Japan, the United States, and Great Britain have the greatest inter- 
est in Chinese trade. Those three countries played the chief part in a 
Conference which met in Washington in 1921, and framed new treaties 
dealing with the regions bordering the Pacific Ocean. The United States 
and Great Britain insisted upon what is known as the open-door policy, 
and Japan agreed to it. According to that policy all foreign countries 
have equal rights and-privileges in China. At the same time China must 
be helped to preserve and maintain her own government and to quiet 
the internal quarrels which have distracted the country since it became 
a republic in 1912. 

The Relation of Japan to China and to World Trade.—In the problem 
of the Far East, Japan is the main active factor, just as China is the 
main passive factor. The foreign trade of Japan shows this clearly (See 
Commerce Yearbook). In ordinary years the exports of food products, 
aside from tea, form less than 3 per cent of the total exports, and consist 
mainly of refined sugar raised originally in Formosa, and cuttlefish, sea- 
weeds, and peas. Raw materials are likewise scarce among the exports. 
Silk, to be sure, forms about 40 per cent of the total exports, but the 
other exported raw materials are almost wholly limited to coal (which 
forms about 2 per cent of the value of the exports), and camphor (less 
than 1 per cent). Among the imports, on the contrary, food comprises 
about 20 per cent of the value, while raw cotton comprises 26 per cent; 
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semi-manufactured iron, 11 per cent; lumber, 4 per cent ; wool, 4 per 
cent. These figures illustrate the fact that Japan has now gone far 
toward becoming an industrial nation, although agriculture is still the 
main industry. Her trade has the same qualities as that of Great Britain 
except that she does not yet import so large a proportion of food. But 
she is tending in that direction. She wants food and the raw materials 
needed to maintain and enlarge her factories. She wants great markets 
where she can sell the products of those factories. Chosen and Man- 
churia are not enough. China has just what she wants, and China is 
close at hand. It is not surprising that Chinese trade amounts to about 
14 per cent of Japan’s total, while the corresponding figure for the 
United States is only 4, and for Great Britain 2, or 2} if the trade from 
Great Britain via Hongkong be included. In other words, China’s 
trade is the largest single factor in the foreign relations of Japan. The 
Japanese feel that they are the natural people to develop China and 
provide the education, the science, and the leadership that China now 
lacks. The main problem of the Far Eastern question is how can Japan 
develop a program of reasonable industrial, commercial, and financial 
expansion, while China also has a free opportunity and the rest of the 
world has a fair chance. The only answer lies in close friendship and 
cooperation with one another and with China on the part of the three 
great maritime nations, the United States, Great Britain, and Japan. 
The Contrasted Character of the Chinese and Japanese.— The reason 
why Japan and China play such strongly contrasted parts in the Far 
Eastern Question, and thus in the business relations of the world, is 
found partly in certain deep-seated differences of character. The Jap- 
anese, though small of stature, are an unusually alert, wideawake 
people. While not so inventive as the Nordics, they are very quick to 
recognize and adopt a good thing when they see it. One of the most 
notable facts in world history has been the speed and thoroughness with 
which the Japanese, as soon as western ideas were brought to them, 
recognized their value and began to profit by them. This does not 
mean, as many people suppose, that the Japanese were barbarians 
before Commodore Perry induced them to make a treaty with the 
United States in 1854. Contrary to what is often stated, they were 
then, as now, by far the most progressive people of Asia. Tor centuries 
they had been making gradual progress and when they saw that western 
science and industry were good, they quickly adopted them. Not all 
the Japanese, however, have this progressive spirit. There is a great 
contrast between the relatively conservative masses of the people, and 
the quick-minded, capable leaders belonging largely to the old nobility 
and the Samurai or warrior class. In other words, Japan has a large 
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body of industrious, conservative peasants who make good sailors, fac- 
tory operatives, and manual workers, and she has a relatively large 
number of progressive, competent leaders. 

In China the case is different. Many people think that in real 
ability the Chinese are the equals of any other race. But almost every- 
one agrees that China as a whole is extremely conservative. The com- 
mon people, especially in the north, are so wedded to old customs that 
it is almost impossible to change them. Moreover, China’s relatively 
democratic form of social organization helps to cause this conservatism 
to be shared by the leaders. In Japan the Samurai married only among 
themselves and thus retained the qualities of leadership which originally 
raised them to their high position. In, China a system of universal 
education and public examinations made it possible for the son of the 
poorest peasant to rise to positions of importance. This has had some 
excellent results, but it has tended to make the leaders conservative like 
the peasants. 

With this conservatism goes a deplorable lack of public spirit. This 
is one reason for the inefficiency and corruption of the Chinese Govern- 
ment. The officials rob the public treasury more systematically and 
openly than in most countries, not because they are especially bad, but 
because the mass of the Chinese are so callous to all matters that do not 
immediately touch them, that almost no one raises a protest. Hence 
business is greatly hampered because its success depends very closely 
upon the quality of the government. The best governments are the most 
criticized. England, for example, hears constantly from her people that 
she is being ruined by this or that defect of government, while China 
hears little about her own defects. Hence abuses are remedied in 
England, but continue and grow worse in China. 

The Japanese, on the contrary, have a much stronger tendency to 
look after the public welfare. An illustration of this is the hara-kiri, 
or custom whereby it was considered right and noble for a Samurai to 
kill himself if he failed in some public duty. 

Certain other prominent Chinese traits are intense economy, great 
thrift, wonderful patience and endurance, and the capacity to live on 
the smallest possible allowance of food. These qualities are very valu- 
able except that they are usually accompanied by undue conservatism. 
It is partly this spirit of conservatism, joined with skill in certain 
respects, which makes the Chinese so wonderful in their ability to make 
exact copies of anything that they have once carefully examined. If an 
American tailor is given a coat and told to make one like it, he often 
suggests making the new coat different from the old one. A Chinese 
tailor, on the other hand, was once given a coat in which a large torn 
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place had been mended in the back, and told to make a new coat of the 
same kind. He made it, and tore a rent in the back and sewed it up. 
He did not think of making any change in the coat. 

Some Reasons for the Difference between Chinese and Japanese.— 
We have already seen that one reason why the Chinese are less ready 
than the Japanese to adopt new methods is the social system whereby 
the students who could best pass examinations in the Chinese classics 
have been the ones who have risen to the top and become leaders. 
Slow, patient labor and a vast amount of memorizing were the quali- 
ties which gave success in the examinations. Among the Japanese, on 
the other hand, the ones who rose to be leaders were usually those who 
showed initiative in war or in pushing themselves to the top by active 
effort. amines are another agency which has helped to make the 
Chinese more conservative than the Japanese. These are especially 
severe in North China because spring droughts and summer floods often 
occur together. Practically all of North China has less than an inch 
of rainfall per month from October to April, and only in May does the 
rain begin to be abundant enough for agriculture. If the beginning of 
the rains is delayed, as happens not infrequently, the farmers who depend 
only on rain may be able to raise almost nothing. The many who depend 
on irrigation, however, do not suffer so much. But then comes the 
second trouble: when the rains finally burst, they usually fall in showers 
of great violence. Since the spring droughts hinder the growth of trees 
on the mountains, and the Chinese have cut their forests recklessly, 
the rain pours down the hillsides, and floods the fertile, irrigated low- 
lands, esepcially the great flat plain of the Hwang-Ho, so that the crops 
are often ruined. 

Such famines often throw scores of millions of people into danger 
from starvation. Here, as in so many other cases, Nature applies her 
principle of natural selection. The only way to survive in a Chinese 
famine is either to stay at home and eat very sparingly until new crops 
can be raised, or to wander away to distant regions where the famine is 
less severe. In either case the people who combine intelligence and 
physical vigor are the ones most likely to survive. But suppose two 
men are alike in these respects, but one has a nervous, active tempera- 
ment and wants to be doing something while the other is slow, steady, 
and careful. Americans who have had experience in Chinese famines 
say that a man of the first type is likely to migrate to the city or to some 
distant region where there is no famine. If he and his family go to the 
city, their descendants gradually die out. Even in the United States, 
with all our public health measures, the urban death rate, in states where 
the cities have no special advantage such as a location near large bodies 
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of water, is about 25 per cent greater than the rural death rate. In China 
the urban death rate is so high that the city population would presum- 
ably die out if people from the country did not constantly migrate city- 
ward. So the energetic and active Chinese whose descendants should 
become inventors and leaders are largely lost either through the high 
death rates of the cities or through migration to other regions. 

On the other hand, the family that is exceedingly careful, cautious, 
and economical survives. During a famine such a family stays at home, 
sleeps till the middle of the morning so long as there is no work, eats 
a single scanty meal at noon, and lies down again in the middle of the 
afternoon. Famine workers describe exactly this process again and 
again:—the more active people moving to the cities or to other regions, 
the slow, conservative, economical, thrifty, and hardy ones remaining 
behind to build up the next generation, and the weaker people dying. 
Thus the famines have helped to produce some of the best racial qualities 
of the Chinese as well as some of the defects which play so important 
a part in determining the business relations of the Far East. 

In South China, where famines are rare, the Chinese are much more 
progressive and active than in the north, which is one reason why most 
of the Chinese in America are Cantonese. This also helps to explain 
why foreign trade is more active in the south than in the north, 
although relative nearness to India and Europe is also important. In 
the revolutionary troubles after the establishment of the Chinese 
Republic, North China was consistently conservative and reactionary, 
and wanted to restore the old imperial regime, while South China was 
progressive. 

In Japan the geographical environment has acted in quite a different 
way. The protection of the ocean has allowed Japan to develop without 
being overrun by nomads as has happened to China. The presence 
of the ocean and the many fine bays, combined with the rough character 
of the land, has also made the Japanese take to seafaring far more than 
has been the case with the Chinese. People who go to sea upon stormy 
waters such as those around Japan gradually become relatively bold and 
adventurous. They seem to have a gift of leadership and the ability 
and willingness to follow their leaders, partly perhaps because those 
who have not these qualities are more likely than the others to perish 
in storms. A process of natural selection seems to give an advantage 
to the seafaring people. 

Again while Japan sometimes suffers from poor crops, its rains are 
derived from cyclonic storms at all seasons as well as from the monsoon 
rains in summer. Hence there are never famines of such severity as 
in China and there is no such severe process of natural selection whereby 
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the energetic ones are driven out, and the thrifty, conservative people 
remain. Moreover, as we saw in Chapter IX, Japan is the one country 
of Asia which enjoys a climate approaching that of western Europe 
and the United States in its healthful and stimulating qualities. Thus 
Japan has a great many advantages which give her energy, leadership, 
and the power to expand and to dominate other people, while China’s 
fine qualities, although perhaps equally valuable, tend toward the 
quieter virtues and make it hard for her to introduce new methods, and 
stand up against energetic foreigners. 


EXERCISES AND PROBLEMS 


1. Make a map of Asia showing the distribution of population. This can be 
done in several ways: (a) by inserting in each country a bar proportional to the 
number of inhabitants; (b) by inserting a dot on the map for each 500,000 or 
1,000,000 people; (c) by making a solid square in the country, the area of each 
square being proportional to the number of inhabitants in that country; (d) by 
using different symbols for different numbers of people as in Fig. 125. Let various 
members of the class try different methods. Which is the most effective? 

2. Find out what the foreign commerce of Japan and Great Britain indicates 
as to the relative economic condition of the two countries. On a map of the world 
draw arrows from Japan and from Britain to represent the three classes into which 
British commerce is usually divided: I. Food, drink, and tobacco. II. Raw mate- 
rials. III. Manufactured articles. Let the lengths of the arrows be proportional to 
the values of the respective classes of commodities in each of the two countries. Base 
your work on The Statesman’s Year Book and the tables in this chapter. Omit foreign 
and colonial produce, count coal and pig iron as raw materials. Make separate 
maps for exports and imports. Point out the resemblances and differences (A) of 
the two maps, (B) between Japan and Great Britain in each map. What do the 
maps indicate as to the relative economic development of the two countries? 

3. From Table 9 compare the use of the land in British India and in Japan. In 
what respects does each excel? How far can you account for the differences by 
physical characteristics? Compare these countries with others in Table 9 and pre- 
pare what you would consider an ideal method of using the land. Which Asiatic 
country comes nearest the ideal? 

4. From Table 11 and the tables of exports and imports in Commerce Yearbook 
figure out the per capita consumption of staple foods in Japan and India. This is pos- 
sible by adding the production of any staple to the amount imported, subtracting the 
exportation, and dividing by the number of inhabitants. How do the figures which 
you obtain compare with those for Great Britain and the United States? Can you 
explain the differences by any physical characteristics of the respective areas? 

5. According to Table 13 there is a marked difference in the number of animals 
in India and Japan. Account for this great variation. Study the optima for the 
rearing of cattle and see how far an explanation along this line is feasible. 

6. Use Table 26 as a basis for comparing the mineral production of India, China, 
and Japan with that of your own country and state. Construct graphs exhibiting 
the comparisons. 
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7. On a map of the world plot the number of cotton spindles per thousand people 
(Table 29), and insert four degrees of shading according to the intensity of the cotton 
spinning industry. How far does the map give a true idea of the per capita consump- 
tion of cotton by each of the leading countries? In the section on ‘Statistics of Cot- 
ton” in the Yearbook of the U. S. Department of Agriculture use two of the tables 
as the basis for computing the per capita consumption of raw cotton in the leading 
countries. Why is the word raw in italics? 

From Table 30 construct a map of the U.S. similar to your world map of cotton 
spindles. In what parts of the United States is the cotton industry comparable with 
that of India and Japan? 

Plot on a map of the world the movement of cotton (raw) to the spindles. Would 
you call cotton a commodity of much importance from the standpoint of commerce? 
How does it compare with wheat? Rice? Corn? 

8. Use the European exercises of Chapters XXVIII and XXIX as the basis of 
problems on Asia to be given to the rest of the class for solution. 

9. Obtain all possible statistics for China in this book, in The Statesman’s Year 
Book, and in the encyclopedia. Use them as the basis for an account of the business 
geography of China. Introduce your account by an explanation of the nature of 
the difficulties that you meet. 


CHAPTER XXXII 
AFRICA: THE CONTINENT OF EUROPEAN EXPLOITATION 


The Meagerness of Africa’s Business——From the standpoint of 
business, as in other respects, Africa is the most backward of the conti- 
nents. A partial measure of this backwardness is found in the foreign 
commerce. The total exports of Africa, with its 12 million square miles 
and 130 million people, amounted in 1923 to 1770 million dollars or 
$13.60 per person; those of Australia and New Zealand (3 million square 
miles and only 6 million people) amounted to 1540 million dollars, or 
about $258 per person. 

The inactivity of most of Africa becomes still more evident when we 
compare the small portions which contain a fairly large number of 
Europeans with the vast remainder which appears at the end of the 
following table: 


Area ; Exports, Exports per 
Square Miles eae 1923 Capita 
DU TOW Fe soca Bo eral tr ag ae 48,300 2,094,000 | $70,234,000 $33 .60 
AN SeT OE eh Coe eA ae 222,100 5,806,000 | 155,640,000 26.80 
dea ola et. wo ctle 6 aase Ss Oboe 12,200 13,451,000 | 212,445,000 16.90 
Union of South Africa..... 473,100 6,929,000 | 253,139,000 36.10 
ING cVMNe RNG gaemae co ae e 11,000,000 | 105,000,000 | 203,000,000 NS) 


The scarcity of exports in the main part of Africa is the more remark- 
able when we consider that, except for the remote plateau of Abyssinia ° 
and the little country of Liberia, the whole region is under the rule of 
Europeans who are eager to develop tropical trade. The causes of 
Africa’s economic backwardness are found partly in the lack of deep 
indentations and harbors on the smooth coast; partly in the rim of 
mountains which almost everywhere borders the continent and causes 
rapids and falls in the rivers; and partly in the poverty of the soil, which 
in large areas within the tropics is of the poor lateritic type. Still more 
important is the climate, for both in the Kalahari and far more in the 
Sahara vast regions are desert, while large areas within the tropics are 
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extremely enervating to the natives as well as to Europeans. These 
geographic conditions appear to be the main reasons for the concentra- 
tion of many kinds of backwardness—social, cultural, and economic—in 
the equatorial parts of Africa. The ignorance, superstition, idleness 
and other weaknesses which thus arise make the people of Africa on an 
average more inefficient than those of any other continent. 

The More Active Parts of Africa.—The really active part of Africa 
comprises three small areas in the extreme north and south. There 
the climate permits the white man to live in comparative health and 
comfort. (a) The French colonies of Algeria and Tunis are so near 
France that fruit and spring vegetables can be shipped to Paris almost 
as easily as from Florida or Cuba to New York. (b) Egypt not only 
possesses a limited area of land rendered extremely fertile by irrigation 
from the Nile, but lies near the Suez Canal, perhaps the most important 
of all artificial waterways. This great highway from Europe to India 
is of such vital importance to the British Empire that England feels that 
she must hold it. Moreover, the long-stapled Egyptian cotton is of 
such an unusually good type and the yield per acre is so great that it 
has been worth while for Britain to invest large sums in great irrigation 
works at Assuan and elsewhere. Nevertheless in 1922 Britain deliber- 
ately gave Egypt its independence, retaining only the right to guard 
the canal, protect foreigners, and interfere in case of certain domestic 
disturbances. The relation of Egypt to Britain is much like that of 
Cuba to the United States. 

(c) South Africa is remote compared with Algeria and Egypt, but 
its subtropical position, the altitude of its plateau, and the presence 
of great gold and diamond fields help to make it a place where the 
British have put forth much effort. There the presence of a million 
and a half white people, chiefly of English and Dutch descent, has 
led to self-government in the form of a Dominion of the British Empire. 

The nature of the business and the mode of life of these three active 
parts of Africa as compared with the remaining 11 million square miles 
is illustrated by their exports (see Commerce Yearbook). The portions 
of Algeria, Tunis, and Morocco north of the Atlas Mountains are in- 
habited by small farmers living in compact villages. The topography 
is relatively rugged, and the rains, though limited to the winter, are 
far more abundant than in the neighboring desert. The advantages 
of these conditions and of nearness to Europe are evident in the fairly 
well-balanced quality of the French North African list of exports which 
represents all the great classes of products aside from manufactures. 
Such a list is typical of a long-settled region of small farmers living in 
compact villages in a fairly mountainous region with winter rains and 
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summer droughts, and with desert areas close at hand. The high pro- 
portion of barley compared with wheat indicates that here we are close 
to the border of the climatic zone where wheat can grow, for barley is 
a product of poor climates as well as of poor soils. The noteworthy 
development of the products of trees, bushes, and vines is characteristic 
of the Mediterranean climate. In view of the fame of North Afri- 
can dates it is surprising to find that they occupy a negligible place. 
The production of tobacco is about what might be expected, but the 
fame of esparto grass as a material for ropes, baskets, mats, sandals, 
and paper would lead one to expect a much larger production. Esparto 
grass and dates illustrate the fact that popular books and magazine 
articles often emphasize minor but picturesque products, and say little 
about the great staples which are of chief importance in commerce. 

The animal products in the list of exports from French North 
Africa indicate that sheep are the most important animals, as is natural 
in a dry, mountainous region. Among the forest products timber seems 
to be unexpectedly important until one remembers that the high moun- 
tains are covered with forests among which cedars like those of Lebanon 
are especially interesting. Cork is produced here for the same climatic 
reasons which make it a great product of Spain and Portugal. The 
production of minerals is in accord with the dryness of the climate and 
the mountainous character of the country, which cause ores to be easily 
found and often make them abundant. A region that has phosphates for 
fertilizer, as well as metals, is fortunate. 

Here, and in all parts of Africa, the imports are almost entirely 
manufactured goods, except for a certain amount of coal, lumber, tea, 
coffee, and minor products. Among manufactured goods, cotton cloth, 
clothing, machinery, and other metal work usually hold the highest 
place. The variety in the imports from region to region is much less 
than in the exports. 

Now compare the products of Egypt and the Union of South Africa 
with those of the French provinces. Egypt with its preponderance of 
cotton and cereals illustrates the effect of irrigation and intensive agri- 
culture in a country with deep, level soil, great aridity, high temperature, 
few trees, and a dense population. Egypt has the disadvantage of 
having only one important cash crop. Irrigation, to be sure, makes 
the yield of cotton quite steady from year to year and also very large 
per acre, but that does not prevent great fluctuations in price such as 
occurred during the Great War, or such as occur when the American 
crop is unusually large or small. South Africa is no better off, for its 
exports of vegetable products are negligible, while the enormous pre- 
ponderance of gold and diamonds does not tend toward permanent 
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progress. The importance of wool, ostrich feathers, and hides, as well 
as of minerals, on the South African list of exports shows the effect of 
aridity, mountains, recent settlement, and the absence of opportunities 
for agriculture. 

The Business of the Inactive Part of Africa——The rest of Africa 
may be divided into four main sections. First, vast areas in the north 
and smaller ones in the southeast are deserts. These are places where 
commerce is almost absent, for there are neither people nor agricultural 
resources. Next comes a band of steppes which border the Sahara on 
the south in the Sudan, swing around into the peninsula of Eritrea and 
Somaliland on the east, and reappear surrounding the Kalahari Desert. 
Here the people are largely nomadic keepers of cattle who do little except 
supply their own simple needs. 

South of the Sudan and along the plateaus of the eastern part of 
central and southern Africa lies a more important zone of grassland 
or savanna studded often with trees, and in many places cultivated, or 
else supporting a considerable number of cattle. Here live the most 
active and progressive of the Negro races of Africa. Here, too, the cool- 
ness of the high plateaus holds out hope that the white man may 
ultimately be able to live permanently. Nevertheless, among the 
chief products only gold, gums, and copper come from this region. 
The savanna regions with their abundant grass, their scattered thickets 
and groves, and their so-called gallery forests lining the water courses 
are the home of many of the animals of Africa—the lion, leopard, hyena, 
and jackal; the elephant, hippopotamus, and giraffe; and most numerous 
of all, the many kinds of antelopes. 

Finally along the Equator in the western part of Africa a zone of 
dense tropical forest represents what most people think of as typically 
tropical. It is a region where the white man hesitates to live for any 
length of time for fear of fever, and where the black man is inefficient. 
Nevertheless, it yields some of the main products of the vast backward 
portion of Africa, namely, coconuts, palm oil, and cocoa, 

The Great Business Problems of Africa.—(1) Transportation.— 
A little study of the exports of Africa shows that they practically all come 
from within less than 400 miles of the seascoast. This is true of prac- 
tically everything exported from French North Africa, Egypt, and 
South Africa. In the rest of Africa the greatest of all products is the palm 
nuts which grow along the coasts in equatorial regions. Cocoa and other 
plantation products of trees and bushes also come almost wholly from 
the coast and from the outlying islands such as Zanzibar, Madagascar, 
and Saint Thomas. The difficulty and cost of transportation prevent 
much trade with the interior. Some railroads have indeed been built but 
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progress is slow. It does not pay to build railways across vast deserts, 
through deadly forests, and up the side of a lofty plateau in order to 
reach regions where the people are so few or so inert that there is no 
assurance that they will supply many products that the railroads can 
carry. That is one reason why the completion of the Cape to Cairo 
railroad is still delayed. 

(2) The Lack of Demand.—We saw in an earlier chapter that busi- 
ness arises only where there is a demand which can be satisfied by a 
supply of some kind of goods. In Africa the demand for the goods 
of the great manufacturing countries of the other continents is slight. 
The people live comfortably enough according to their own standards. 
They do not need expensive clothing, houses, and furniture. They 
are satisfied with their own kind of food. On the other hand, the 
demands of the world for the products of Africa are not yet so insistent 
as to overcome the difficulties due to the African climate and the stage 
of human culture. The demand for palm oil, copra, cocoa, rubber, and 
other main articles which the great central part of Africa is chiefly 
able to supply can be met more easily in the tropical regions of south- 
eastern Asia, the East and West Indies, and northern South America 
than in central Africa. Those regions are more accessible than Africa 
because of the relative length of their seacoasts in proportion to their 
area. So long as they can supply the world’s demands, Africa is likely 
to be neglected. The United States almost completely neglects Africa, 
the exports to this country amounting to only 3 per cent of the African 
total. We satisfy our need for tropical products almost entirely in 
other regions. 

(3) The Inadequacy of Labor.—Tropical labor is well known to be 
inefficient, the reason being largely the actual physical incapacity of 
the people to work in the northern fashion. With this goes the fact 
that they have few needs and hence have little desire to work. Africa 
is particularly handicapped in this respect. The Negro races of tropical 
Africa will often work much better out of loyalty and affection for their 
foremen than from any desire for more pay. In fact, kindness and good 
humor will often persuade the Africans to work heartily for long hours 
when a mere offer of pay or any attempt to compel them to work has 
the opposite effect. 

(4) The Health of the White Man.—The same conditions which 
make the Negro inefficient weaken the white man. In the old days a 
popular rhyme among sailors went as follows: 


“Beware of the Bight of Benin. 
Few come out, though many go in.” 
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Even now, with all that has been done in medical science, the white 
man cannot live permanently on the equatorial coasts of Africa. 
Whether he can live in the highlands is still a disputed question. Cer- 
tainly his health suffers there far less than in the lowlands, but it is 
still doubtful whether there can be any genuine white colonization on 
a scale such as in South Africa, where there is one white man to four 
natives, or in Algeria, where the ratio is one to six. Unless there is a 
fairly large white population it will be difficult for Africa to hold any 
great place in the world’s business, especially while there are such 
undeveloped possibilities in tropical regions that are more easily acces- 
sible. But even if Europeans should settle in Africa there is grave 
danger that in competition with the black men and under the influence 
of the unfavorable climatic and social environment many of them would 
deteriorate into ‘poor whites.’”’ Even in South Africa this has hap- 
pened to a dangerous degree, and many of the less competent whites 
are being displaced by blacks. This gives rise to the most serious 
problem of that dominion. Europe took possession of Africa because 
of its natural resources on the one hand and ‘the weakness of its political 
system on the other. And Europe finds that tropical Africa is on the 
whole a burden. Yet the countries of Europe have been willing to 
fight for possessions in that continent. 


EXERCISES AND PROBLEMS 


1. Study the relative advantages of the parts of Africa belonging to various 
European countries. On an outline map insert the population per square mile from 
Table 1, apply separate colors or shades to the independent portions and to those 
belonging to each of the principal powers. Analyze your map to determine the 
following points: (A) What proportion of Africa is self-governing? How does this 
proportion compare with that belonging to each of the other dominant countries? 
(B) What conditions have promoted independence or caused one European power 
rather than another to control parts of Africa? (C) How do the holdings of the 
various European countries compare with one another and with the United States in 
(1) area, and density of population (Table 1), (2) number of large cities (Table 4), 
(3) total foreign commerce and commerce per capita (Table 39). Sum up your 
conclusions as to the relative advantages of the European nations in Africa. 

2. Adapt Exercises 5, 6, 7, and 8 in Chapter X XIX to Africa so far as possible. 
Put these exercises into proper form to be given to your classmates. 

3. Adapt Exercises 6 and 7 of Chapter XXX to Africa, but in Exercise 7 divide 
Africa into the relatively progressive north and south parts and the unprogressive 
center as explained in this chapter. 

4. Tabulate the exports and imports of various parts of Africa in such a way as to 
illustrate and amplify the statements given in the text, Use the Statesman’s Yearbook 
and Commerce Yearbook, 


CHAPTER XXXIII 
AUSTRALASIA AND THE PROBLEM OF ISOLATION 


A Comparison between Australia and North Africa.—Australia is 
much like the part of Africa north of latitude 10° N. Each region 
has a small section in latitudes higher than 35° where the climate is of 
the Mediterranean type with rainy winters and dry summers. Equa- 
torward of this in both cases lie dry grasslands which soon merge into 
vast deserts. Still farther toward the equator grasslands again appear 
while the lowest latitudes have abundant rain. Both regions are also 
alike in having an eastern rim of mountains and a west coast which is 
mountainous in the better portions although the mountains break 
down where the desert is most intense. Likewise on the poleward coast 
both Australia and Africa are partly mountain-girt, but have long 
sections where the mountains are absent and the desert reaches the 
ocean. Because of the resemblance in climate the two regions are similar 
in their occupations, their agricultural products, their dependence on 
animals, their use of irrigation, and many of their exports and imports. 

On the other hand Australia has certain advantages arising largely 
from the fact that it stands isolated in the midst of the ocean. For 
this reason the east coast of Australia receives abundant rain from the 
southeast trades, and Queensland is well watered, while Egypt is a 
desert except where irrigated. On the equatorial side of Australia the 
presence of the ocean likewise causes more favorable conditions of 
rainfall than in similar latitudes on the southern side of the Sudan 
and Abyssinia. Again the fact that Australia is smaller than Africa 
and is not connected with other great land masses gives it a more 
oceanic climate. This is especially true if New Zealand be included 
with Australia. Added to all this is the fact that Australia and New 
Zealand exceed Africa in the area of the portions more than 35° from 
the equator. New Zealand, lying between 35° and 47° south of the 
equator, is in a different climatic province from Australia, and has the 
advantage of fairly frequent cyclonic storms, especially during the 
winter. 

Another advantage of Australia is that although the Australian 
coast is much less favorable than that of Europe or even North America, 
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it has many more indentations, gulfs, bays, and harbors than that of 
Africa. Still more important is the fact that when the white man first 
penetrated Australia, the number of native inhabitants was almost 
negligible. Hence the continent was open to white colonization. At 
first the British unfortunately made Australia a penal colony and some 
highly undesirable elements were thus introduced. Later, however, 
the type of colonist was unusually high. The great distance of Aus- 
tralia from Europe, and the expense of getting there eliminated many 
would-be settlers because they had neither the courage nor the means 
to go so far. New Zealand was especially fortunate in this respect, 
for many of its early settlers belonged to religious organizations of 
unusually high character. Because Australia is so completely ocean- 
girt and can only be reached by a long sea voyage, people other than the 
sea-faring British have gone there only in small numbers. This fact 
and the scarcity of natives prevents Australia from having a race 
problem like that of the English, Boers, and Blacks in South Africa. 
Thus in the type of inhabitants, as well as in climate, the fact that 
Australia and New Zealand are isolated from the rest of the world has 
been an advantage. 

The General Conditions of Australasian Business.—Because Aus- 
tralia is inhabited by such homogeneous and competent people, the 
economic and social conditions are unusually favorable. This is evident 
in the minimum-wage laws of Australia, its old-age and invalid pensions, 
the large cooperative enterprises, especially in New Zealand, and the 
uncommonly high standards of sanitation and public health. Another 
factor which has greatly helped Australia has been the rapid develop- 
ment of navigation during the past hundred years. So long as sailing 
vessels were the only means of reaching that continent, its isolation 
tended to limit trade and keep the country backward. To-day the cheap- 
ness and relative speed of steam navigation make it almost as feasible 
to ship goods from Australia to England as from New York to Chicago. 
At the same time the airplane is rapidly making it possible to fly from 
Melbourne to London as quickly as one can go by water from London to 
New York. Moreover, the telegraph and wireless furnish information 
to Australia almost as fully and promptly as to any part of the world. 
Thus, while Australia has reaped the advantages of her long isolation 
most of the disadvantages are now largely neutralized. 

The Nature of Australasia’s Commerce.—The most notable feature of 
the exports of Australia and New Zealand is the great preponderance of 
animal products, especially wool. Wheat and flour also figure largely in 
Australia, but New Zealand turns more to dairy products as is natural 
in its relatively cool and fairly moist climate, Even in Australia, 
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which is one of the world’s famous mining regions, the total production 
of gold and of all other metals is only a fourth as valuable as the exports 
of animal products, if we include manufactured as well as unmanu- 
factured goods. Nevertheless, in the high value of its minerals Aus- 
tralia ranks with South Africa, Arizona, and other arid regions. 

Another important feature of the Australasian table of exports is 
that it shows a higher stage of development than prevails in any part 
of Africa. Australia and New Zealand, to be sure, do not have quite 
so well-rounded a list of exports as has French North Africa, but that is 
probably in large part because of their newness. But the fact that the 
Australasian exports include many manufactured products indicates a 
healthy industrial development. Australasia has not yet reached 
the stage where it imports large amounts of raw material and carries 
on complex manufacturing, but it is actively engaged in the simple 
industries which convert hides into leather; milk into butter, cheese, 
and condensed milk; and fruits into jams. Such work is probably the 
forerunner of complex industries, for there is already a beginning along 
this line. The Australasians have the capacity for such industries 
and have abundant raw materials which they might well use instead of 
shipping them five or ten thousand miles and bringing them back in 
manufactured form. 

The list of Australasian imports is remarkable chiefly because of the 
large values. So long as a people devotes itself chiefly to primary 
production and to the simpler kinds of manufacturing, the chief imports 
are usually cloth and clothing; machinery and other iron and steel 
goods generally come next; while the other manufactured products 
follow in varying order. Only in tropical regions such as Queensland, 
where much of the food of the inhabitants is imported, does the relative 
importance of the main articles greatly depart from the general rule. 

The Problem of a White Australia—Probably the greatest of all 
problems in Australia is the question of labor and immigration. To-day 
the number of inhabitants of Australia who are not of the white race is 
negligible. There is a constant demand, however, for laborers who 
can stand the high temperature and humidity of the northern parts 
of the continent and the heat and aridity of the desert interior. The 
white Australians probably stand these conditions as well as the whites 
of any part of the world, for the Australian Government pays great 
attention to the health of its subjects, and the death rate is surprisingly 
low even in the north. Moreover, even the worst parts of Australia 
do not seem to be as unhealthful as many tropical regions such as 
central Africa and the Amazon basin. Nevertheless, many of the 
Australians themselves feel that a large part of the continent can never 
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be a white man’s country. The white man can probably live there and 
prosper, but whether he can permanently maintain high standards is 
a question. Much of the wealth of Australia lies in the moist northern 
parts where sugar, tea, coffee, pineapples, oranges, bananas, and many 
other tropical products can be raised. To develop these northern regions 
requires labor; and the Australians are confronted by the question, 
How can that labor be procured? 

Most of the Australians insist that their continent remain white. 
They do not want Chinese, or Hindus, or any other race from Asia or 
Africa. They are perhaps more intense in this feeling than the people 
of California and British Columbia. Yet they feel that they must have 
immigration and that something must be done to develop their vast 
areas of waste land. Many people believe that they are making a mis- 
take in attempting to fill up their country so rapidly, but that is a debat- 
able question. For the present, one of the main problems of Australia 
is to find out just how tropical climates influence the white man and how 
the harmful influences may be overcome. 


EXERCISES AND PROBLEMS 


1. Compare Australia and North Africa by preparing the following maps for 
each region: (A) topographic, showing mountains, rivers, deserts, lakes, cities, rail- 
ways, etc., by conventional symbols, and altitude by colored shading; (B) tem- 
perature and winds, (C) rainfall, and (D) vegetation. 

Use your maps to test the statements in the first paragraphs of this chapter, and 
state how far the similarity of Australia and North Africa is shown by the maps, 
and in what particulars there is a divergence. 

Where the physical features are similar, to what extent is there similarity in 
vegetation, density of population, and occupations? 

Where the physical features are diverse, what resulting differences do you note 
in these respects? 

2. On a map of Africa and one of Australia and New Zealand indicate the main 
exports and imports of all ports mentioned in Tables 4 and 40. How do Australian 
ports and other chief cities compare with those of Africa in (A) size, (B) distribution 
and position, (C’) exports and imports? How far can you account for the differences? 
How do the imports of the two continents compare in total amount, in amount per 
capita, and in variety? What are the causes of the differences between the two 
continents? Base your answer to this last question on statistics so far as possible. 

3. Prepare for yourself and for other members of the class a series of problems 
on the products, industries, business conditions, and special features of Australia. 


CHAPTER XXXIV 
LATIN AMERICA AND TROPICAL DEVELOPMENT 


The Physical Advantages and Disadvantages of South America.— 
Tf luxuriance of vegetation determined progress, South America would 
be the most fortunate of the continents. Its good fortune would be 
shared by most of Central America, the West Indies, and Mexico as 
far north as the Tropic of Cancer. Nowhere in Latin America except 
among the lofty mountains and in the far south is the temperature too 
low for luxuriant vegetation. The arid areas are also relatively small. 
Aside from the desert of northern Mexico, which is far smaller than the 
corresponding deserts in the Sahara, Arabia, and Australia, the dry 
regions are largely confined to narrow belts west of the mountains in 
latitudes below 20° and to a somewhat broader strip in the Andes 
between 20° and 30° south latitude and to a similar strip east of the 
Andes south of latitude 30°. 

Unfortunately, a climate that fosters abundant plant life is not 
necessarily good for man. In much of the tropical part of South America 
and to a considerable degree in the North American and West Indian 
parts of Latin America, the very luxuriance of the vegetation is a hin- 
drance. It makes transportation extremely difficult; the rapid growth 
of wild plants makes it hard to keep the weeds from choking the crops; 
and the damp recesses of the forests provide shelter for myriads of 
mosquitoes and other noxious insects. Moreover, the climate itself 
in the greater part of Latin America makes the native population 
inefficient, and subjects people of European race to the risk of serious 
breakdown. unless they frequently recuperate in more bracing regions. 
No other continent except Africa finds its climate so much of a hindrance 
as does South America. 

The relief of Latin America, like the climate, has both disadvantages 
and advantages. On the west the unbroken ranges of the lofty Andes 
have the unfortunate effect of completely shutting out oceanic influ- 
ences and isolating a narrow Pacific coastal strip from the rest of the 
continent. South of latitude 30° where the temperature is favorable, 
mountains cause aridity in a large section of Argentina which would be 
well watered if the wet west winds were not shut out by the Andes, 
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Moreover, southeastern Brazil, including the famous coffee region, is 
mountainous and difficult to cross, and so is much of Central America 
and Mexico. On the other hand, broad lowland plains border the 
Atlantic Ocean at the mouths of the Orinoco, Amazon, and La Plata 
rivers. Since these plains coalesce in the interior it would seem as if com- 
munication ought to be easy all the way from Venezuela to Patagonia. 
Such is the case along the water courses, for the Amazon permits sea- 
going commerce to reach Manaos, or even Iquitos nearly 2000 miles up 
stream, and gives a good waterway to the very foot of the Andes. The 
La Plata and Orinoco likewise provide valuable waterways. If all the 
rivers in the plains of South America were deepened and straightened 
and supplemented by canals the continent would have a wonderful 
system of inland waterways. Elsewhere, however, the luxuriance of 
vegetation often makes travel as difficult as among high mountains. 

In soil and mineral resources Latin America is much like Africa. 
The soil is wonderfully rich where the climate is dry, but may be leached 
and deficient in soluble plant food where the rainfall is abundant. 
Mineral wealth is not abundant as a rule, although the dry regions of 
Mexico, Peru, and Chile are rich. No great supplies of iron have been 
developed although fine ore is known. Coal is scarce, the total pro- 
duction from Mexico to Cape Horn being less than 3 million tons per 
year, or scarcely as muchas that of Maryland. Most of this small amount 
comes from Chile, Peru, Brazil, and northern Mexico. The petroleum 
in Mexico is the only known supply of fuel on a large scale. But that 
lies close to the United States border and benefits this country 
and England vastly more than it benefits Latin America. Nevertheless, 
Latin America is probably no worse off in soil, minerals, or climate 
than are other parts of the world in corresponding latitudes, while the 
southern section including Argentina, Chile, Uruguay, and part of 
Brazil has important advantages. 

The People of Latin America.—As soon as one crosses the Rio 
Grande or the strait between Florida and Cuba one is conscious of 
a great change not only in language and government, but in habits, 
modes of life, and methods of business. This change is much like that 
experienced in going from the northern to the southern side of the 
Mediterranean. So far as business is concerned some of the more note- 
worthy characteristics may be summed up as follows: (1) less energy 
and push than among the typical business people of the United States; 
(2) greater courtesy, willingness to wait or be discommoded for the sake 
of others, more sensitiveness to little personal deeds of thoughtfulness 
or thoughtlessness; (3) less respect for contracts and especially for 
apparent promises made in conversation. This last arises largely 
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from the fact that Latin Americans are usually so polite that they do 
not like to contradict, and often seem to assent or to make promises 
as a matter of courtesy, expecting that the other person will understand. 
(4) Almost everything in Latin America moves slowly, and the payment 
of bills follows this rule. The Latin American allows others to be slow 
in paying him, and expects to be allowed plenty of time himself. If 
this is once understood, it makes business far easier. (5) Graft is gen- 
erally supposed to be even more common in Latin America than in the 
United States, and it is more or less recognized as legitimate. The 
officials are especially prone to graft, partly because they are so poorly 
and often so irregularly paid. (6) Unwillingness to abide by the will 
of the majority, which leads to frequent revolutions and makes it difficult 
to organize large business enterprises. (7) A relatively superficial edu- 
cation. Few business men in Latin America have had a college educa- 
tion, and specialists and experts are rare. (8) Lack of self-control. 
This is due largely to lack of physical vigor. It leads to a good deal of 
excited talk and gesticulations which have little importance when once 
the northerner learns to understand them and be patient with them. 

These characteristics are by no means equally strong in all parts of 
Latin America, nor do they pertain to all classes. They belong pri- 
marily to the people of Spanish, or in Brazil, of Portuguese extraction, 
often with a certain amount of Indian blood, whose ancestors have 
been in America for some generations. They are most strongly devel- 
oped in the equatorial countries. In Chile, Argentina, and Uruguay 
they largely disappear or at least are much modified. In those countries 
the immigration of Italians and Spaniards by the hundred thousand, 
and of other Europeans in smaller numbers gives a different aspect to the 
population, even though the old Chilean stock is about half Indian and 
half white. 

A true knowledge of a country demands good understanding not 
only of the business men whom we have just considered, but of the labor- 
ing classes and farmers. In all the mountainous countries from Mexico 
to Peru and Bolivia the lower classes are largely Indians with more or less 
mixture of Spanish blood. In spite of marked differences, their out- 
standing traits are a sort of dull, slow stolidity which makes it very 
hard to arouse their interest or enthusiasm or to get them to work or 
to do anything in any way except the slow and often clumsy fashion of 
their forefathers. In the West Indies and along the eastern coast to 
Brazil, most of the lower classes are either Negroes or mixtures of the 
Negroes with Indians and Spanish. The Negro types are much less 
stolid than the Indians, more merry and responsive, and pleasanter to 
deal with, but they do not work hard, and tend to loaf and enjoy life 
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unless the mere needs of existence force them to work. In the southern 
countries, however, including southern Brazil, the farmers, cattle 
raisers, and laborers are largely of Spanish, Portuguese, and Italian 
origin, and are much better workers than either the Indians or Negroes. 
In the center of South America from southern Venezuela to Paraguay, 
the inhabitants are largely wild tribes of Indians who know no Spanish or 
Portuguese, and who live by the most primitive type of agriculture and 
by hunting and fishing. 

The Types of Business in South America.—As one goes from south 
to north in Latin America, the character of the business activities 
changes notably, as may be seen in the accompanying table of exports. 
Argentina, with its exports of cereals and other agricultural products 
worth 319 million dollars in 1923, and of animal products worth 237 
million dollars, ranks among the greatest of the world’s food-supplying 
countries. The fact that it can raise such vast quantities of wheat, bar- 
ley, corn, and vegetables and an enormous number of horses, cattle, 
and sheep shows that its people are active. They have not yet reached 
the point, however, where they seek to raise raw materials for their own 
use In manufacturing. They raise enormous quantities of flax for exam- 
ple, but only for seed, not fiber. Argentina’s mineral resources are only 
moderate so far as yet discovered, and its forests are largely of poor 
bushy types. Some manufacturing of a simple kind such as meat 
packing has begun, but progress along this line is by no means so great as. 
in Australia and New Zealand. Nevertheless, the prospects for a satis- 
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factory all-round development are excellent. The fact that Argentina 
will probably long continue to be a great exporter of staple food products 
is important for the United States, for with our rapid growth in manu- 
facturing the time may not be far distant when the eastern states will 
import large quantities of food by sea. 

In Uruguay the 67 million dollars’ worth of exports of animal 
products against only 9 million dollars’ worth of cereals and a negligible 
quantity of other products indicate an extraordinary reliance on a single 
resource. Only in recent years have the Uruguayans raised enough food 
to supply their own wants. Their economic condition suggests that of 
the Boers on the plateau of South Africa in about the same latitude, or of 
the cattle men in northern Mexico, but the abundant rain and fine 
pasturage even in the drier seasons give Uruguay a great advantage. 
So, too, does the fact that Uruguay, as well as Argentina and Chile, con- 
tains only a few Indians and is now receiving a large immigration of 
Italians, Spanish, and other Europeans. 

In Chile the table shows a condition which we frequently find 
repeated in countries having large dry areas, namely a great develop- 
ment of minerals. Nitrate of soda is not only Chile’s most important 
article of export, but the chief source of government revenue. In cop- 
per production Chile stands next after the United States. Animal 
products and cereals are the only other types of exports that are of 
appreciable importance, as happens in most countries with the Mediter- 
ranean type of winter rains and summer droughts. South of the regions 
where most of the Chileans now live there are extensive forests in a cli- 
mate with abundant and in many cases excessive rain at all seasons. 
In fact in latitudes above 40° the heavy rainfall and low summer temper- 
ature, due to the winds from the Pacific, make it improbable that a large 
agricultural population can ever find a living. Across the mountains in 
the Patagonian part of Argentina, although the summer temperature 
as far south as latitude 45° is high enough for profitable agriculture, the 
scanty rainfall due to the cutting off of the west winds by the Andes inter- 
poses another barrier to progress. Thus the part of South America 
south of 40°, corresponding to the parts of North America and Europe 
where business is most active, is scantily populated and little de- 
veloped, while the region from 30° to 40° 8. is the seat of the greatest 
activity. 

Now contrast Brazil with the three southern countries of South 
America. <A great change is apparent, corresponding to the more tropical 
character of the climate. Cereals and vegetables drop out of the list 
of exports, as do minerals. Animals, though still important, hold no 
such place as in Uruguay and Argentina in proportion to the popula- 
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tion. On the other hand, food products derived from tropical planta- 
tions become enormously important. About $217,000,000 of the 
$259,000,000 in this part of the table of exports must be ascribed to 
coffee alone, with smaller amounts for sugar, cocoa, and yerbe maté. 
Leaves and fibers, chiefly tobacco and cotton, also become prominent. 
In Brazil there is likewise a moderate amount of India rubber, which 
is here a forest product, although in the East Indies it is a plantation 
crop which might be placed with cotton and tobacco. 

In the Andean countries of Ecuador and Peru, just as in Brazil, the 
effect of the tropical climate is evident in the plantation food products, 
chiefly cocoa in Ecuador and sugar in Peru, and in the leaves and fibers, 
which here mean chiefly Peruvian cotton. All the main exports of 
vegetable products from the Andean countries come from their warm 
lower portions. Only in the exports of minerals, which are chiefly the 
petroleum, copper, and silver of Peru, do we see the effect of the moun- 
tains. These countries, like practically all others, have many minor 
exports, but here we are considering only the main articles which are 
produced in sufficient surplus to be important for world commerce. 

Passing on to the northern countries of South America, the table 
shows that in Venezuela and Colombia plantation food products assume 
almost as preponderating a place as do animals in Uruguay. Coffee 
is by far the chief export ($55,000,000 in 1923), with cocoa coming 
second in this group and bananas third. In the small Central American 
countries the same conditions are still more marked. Finally in the 
islands of Cuba and Jamaica the plantation system reaches its highest 
development, for there the exports are practically all plantation products, 
either foodstuffs among which sugar is far and away the most important, 
or tobacco. The high development of plantations in the northern 
parts of Latin America is due partly to the tropical climate and partly 
to the fact that this region is near the densely populated parts of the 
United States where the demand for such products is great. In Mexico 
plantation products still play an important part, for in 1919 sisal fiber 
accounted for about $40,000,000 among the group called “leaves and 
fibers,” while sugar figures among the exported food products. Minerals, 
however, rise to great importance just as they do far to the south in Peru 
and Chile. Petroleum accounts for about half the mineral exports of 
Mexico, but most of the other important minerals aside from coal and 
iron are well represented. 

The Contrasted Imports of North and South.—In the matter of 
imports the countries of Latin America show the same marked contrast 
as in exports. This is evident in the following table, which shows the 
approximate annual imports per capita: 
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Argentina and Chile, 1923 Cuba, 1923 
Clothing materials and shoes.................. $18.00 $18.40 
Machinery, metal manufactures, etc........... 15.70 22.00 
Foodstuffs (not including narcotics)............ 2.70 34.00 


The people of Argentina and Chile import large amounts of clothing, 
about $90 worth per family, for they are comparatively well to do, 
but have few factories. The Cubans, being also prosperous because of 
the sugar industry, import practically the same amount. On the other 
hand, the farmers and cattle raisers of the southern countries do not need 
so much machinery and metal wares as do the sugar planters of the 
northern islands with their mills, tramways, and other appliances. 
When it comes to food, the people of the far south are practically self- 
supporting. The islanders, on the contrary, are so busy producing sugar, 
tobacco, and cocoa that they import more than 12 times as much food 
per person as do the Argentinians and Chileans, or about $170 worth per 
family. In other words, the people of the southern countries of South 
America display a healthy economic system in which they feed them- 
selves, send staple food supplies to other countries, develop simple man- 
ufactures, and run their own business in such a way that gradually they 
are likely to become more and more independent of other countries. As 
one comes north in Latin America, however, the plantation system 
becomes more and more firmly established. The people do not raise 
enough food for themselves; they largely produce luxuries or products of 
secondary importance rather than necessities; they depend on outsiders 
for guidance and capital in their simple manufacturing; and their 
dependence on other countries becomes steadily greater. 

The Distribution of the Tropical Commerce of the United States.— 
The importance of the trade between tropical countries and those of 
higher latitudes is steadily growing. This is natural in view of the dif- 
ferences in the products of the two regions and the increasing demand 
of prosperous manufacturing regions for raw materials and luxuries 
from warm countries. The way in which the tropical trade of the 
United States is distributed among the various continents and the 
extent to which it increased from 1913 to 1923 appears in the table on 
page 498. 

In 1913-14, during the last normal year before the war, the United 
States sent $22,200,000 worth of goods to tropical Africa, nine-tenths 
of 1 per cent of our total exports. In 1923, when conditions were settling 
back to normal but were still a good deal disturbed, this country sent 
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only $12,200,000 worth of goods to tropical Africa, an amount which 
was scarcely a third as great a percentage of the total as in 1913-14. 
If Europe had been in a normal condition in 1923 and had been able to 
buy as much as usual, Africa’s percentage might have been even less. 
Obviously, our exports to Africa are relatively falling off. On the other 
hand, the imports of tropical products from Africa rose from $4,300,000 
to $15,200,000, but even in 1923 amounted to only 0.4 per cent of the 
total, so that the trade of the United States with tropical Africa is 
almost negligible. In Col. I and J, imports and exports have been 
added together, while the last column shows the percentage by which 
the actual value of the total trade with the United States increased 
from 1913 to 1923. Since prices in 1923 were more than 60 per cent 
higher than before the war, an increase of 3 per cent in Col. K really 
means a large decrease in the total trade of the United States with 
tropical Africa in 1923, 


EXPORTS AND IMPORTS OF THE UNITED STATES FROM TROPICAL 


COUNTRIES 
: : + Exports AND 

Exports IMpoRTS IMPORTS 

A B aD | RG ON A hai K 
| | 
Teomeal 1913-14 1923 1913-14 | 1923 1913-14 1923 | @ 
Regions of Pa 
ic a = x = 
24 a8 bet ate if: 
a ros) oa ro) oan rR) ra We) et rar Ss 
Be leRe ctl Bou he Sloe ie eel eel ae eee 
et oy ees on ries oy a8 on a3 a5 5 
co) Or. 26 ice LO hg age) Ora ei) Bi) oO 
BA | yh | BA | gh | BQ] yp | BA | ge | Ba | Ba = 
Z A A Ay = Ay = om = = ay 
Africa.........| 22.2} 0.9] 12.2] 0.3 4.3) 0.21 15.2 0.4| 26.5| 2 

South America. 38:3 2.3 | 103.0] 2.5 | 142.4] 7.2 | 237.3] 6.3 | 198.7 340.6 7 

saa soe a 35:7) 15,50) 105.5) coal) 7s6||_ one | 236. B.2 : i 
Seoene BT) (6.2) | 188.3) esd] GI SO 
and W. Indies} 210.7] 8.6 | 464.0] 11.3 | 299.7] 14.9 | 685.8] 18.1 | 510.4 |1149.8] 125 
Allcontinents..| 424.9] 17.3 | 684.7] 17.7 | 494.0] 24.6 |1174.4| 31.0 | 928.9 |1859.4] 100 


Applying the same kind of reasoning to tropical South America, it 
appears that on a percentage basis the exports of the United States to 
the part of South America north of Chile, Argentina, and Uruguay 
increased very slightly from 1913 to 1923, but imports from these regions 
showed a relative decline from 7.2 per cent to 6.3. The net result was 
that the total volume of business (both exports and imports), between 
the United States and the tropical part of South America remained 
nearly steady, for the increase in prices accounts for much of the seeming 
gain of 71 per cent. 
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The kigh figures for the business of the United States with the tropi- 
cal parts of Asia and North America indicate that southeastern Asia 
and the East Indies on the one hand, and Mexico, Central America, 
and the West Indies on the other hand, are the great sources of tropical 
products for the United States. They are likewise the chief sources 
for Europe. Moreover, there was a real increase in the trade of the 
United States with these two regions, as is indicated by the large per- 
centages in the last column. If we exclude from the North American 
figures an increase of about 70 million dollars in the importation of 
petroleum from Mexico, on the ground that petroleum is not in any 
special sense a tropical product, the figure for North America in Col. K 
becomes 112. 

In 1923 the wholesale price index of the United States for all com- 
modities stood at 154 according to the Federal Reserve Board, the figure 
for 1913 being 100 and for 1914 only 97. On this basis the tropical trade 
of the United States with the various continents suffered the following 
percentages of increase or decrease: 


SN Gap Saree ay SIRE ONC Et re eae 34 per cent decrease 
SOuUthMAUM CTI CA ene ee ee tan 10 per cent increase 
IN SCG es ohne Sle ea: Meet or oP ag nea 19 per cent increase 
North America and West Indies...... 44 per cent increase 


Why Commerce with South America Increases more Slowly than 
with Tropical Asia—The figures given in the preceding table 
show that while in 1913-14 the total trade of the United States with 
tropical South America ($198,700,000) exceeded that with tropical Asia 
($183,300,000), in 1921 the figures had been reversed ($299,400,000 
for South America against $379,600,000 for Asia). In view of the rela- 
tive nearness of tropical South America to the United States and the 
constant attempts during the last few decades to stimulate South 
American trade, these facts present one of the most important business 
problems for both the United States and South America. A study of 
the relative importance of the tropical products imported into the 
United States in 1913 and 1920 will help in understanding this. 

Among these products sugar and molasses are already so widely used 
that a rapid increase in production is not needed. The increase of 44 
per cent in imports from 1913 to 1920 was largely due to the disturbances 
of the Great War which caused this country to refine sugar for countries 
that formerly bought from Central Europe. The growth in the demands 
of the United State can be supplied with comparative ease by open- 
ing new plantations in Cuba and the other parts of the West Indies and 
Central America where the industry is already well established, and 
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where there is a fairly large labor supply. The demand for coffee, the 
main tropical import from South America, increased rapidly perhaps 
because of prohibition, but it is doubtful whether this will continue. 
On the other hand, the increased use of automobiles and the utilization 
of rubber in many other industries is causing the demand for rubber to 
increase enormously in spite of fluctuations from year to year. Formerly 
nearly half the world’s rubber came from Brazil, but most of it was from 
wild trees. To supply the present demand huge plantations are needed, 
and these have been established in the East Indies not only because 
the climate is favorable but because of the large supply of fairly good 
labor. Moreover, trade follows the flag, and European flags fly all over 
southern Asia and the East Indies. 


CHIEF TROPICAL PRODUCTS IMPORTED INTO THE UNITED STATES 


Amount 
Value (1913) : ee 
Article of Import per Statistical i ners eee: ide 
Abstract 102%) xe 
Percentage 

of 1913 
(1) Sugar and molasses...... $163,350,000 | 9,489,300,000 Ib. 144 
(Q)t CORCEL wine ayer See 119,450,000 | 1,417,063,000 Ib. 163 
(Gye india TUDDer eres anne 97,630,000 566,546,100 Ib. 430 
(4) Fibers (hemp, sisal, etc.). . 45,170,000 771,072,000 lb. 104 
(5) Vegetable oils... 52...2.-. 20,090,000 260,041,000 Ib. 164 
(6) Cocoa and chocolate... .. 18,180,000 344,986,000 lb. 217 
Cz Leds Mo teehee eae ae 17,430,000 90,247,000 Ib. 101 
(3) Writs 8 ko eutn 610) 21) eee 15,400,000 39,319,600 bun. 85 
(9) MGs ee econ ran ar toe 15,170,000 142,341,000 lb. 155 
(CLO) MCabinethwoOod a. sine 7,380,000 67,000 M ft. 74 
ELI) Spices, Aso 6,190,000 60,918,000 Ib. 104 
QUAM SSSR ers Qeenceiad ono: 6,100,000 142,951,000 Ib. 57 
CAES)IIN UES sentenced or enact Pane 5,000,000 299,907,000 Ib. 667 
(GD) IDA eEES Seen BA OS 2,900,000 269,000,000 Ib. 149 
GRD ed 0) aid nonep ons, Mees bane Tats die 2,800,000 667,500 Ib. 93 
(1G) eSagoytaploca.tn a eee 1}290,000 |= eee eee ey 
(LA RIndigosseites... ee 1,100,000 919,000 Ib. 11 
(Glsy) Leyummanater Wopndls) Sa. 360,000 4,067,000 lb. | 145 

TO tell eerarcen tongs race ee $544,890,000 


The need of the United States for fibers such as hemp and sisal 
for use in making rope and twine has increased scarcely more rapidly 
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than the population during the past twenty years. The same is true 
of the demand for tea and spices, while the demand for bananas, rice, 
and indigo has actually diminished. Certain other products including 
cabinet woods and ivory are imported in smaller quantities than formerly 
because the easily available supply is depleted. The tropical articles 
for which the demand is increasing—and will apparently continue to 
increase significantly—are rubber, vegetable oils made largely from palm 
nuts, cocoa and chocolate, gums, nuts (especially coconuts), dyewoods, 
and quinine. South America might supply all of these, but they demand 
steady plantation labor. South America has a labor supply which is 
both poor and scanty. The Indians, as we have seen, are not good 
workers. The Negroes and the mestizos, or mixed Spanish and Indian 
stock, are generally considered more competent but cannot be relied 
upon. They work to-day and loaf to-morrow, which is one reason why 
tropical Africa and South America play so small a part in the world’s 
business. The best tropical labor in the world appears to be that of 
the rice-raising and millet-raising people of southeastern Asia and 
the East Indies,—the Hindus, Chinese, Malays, Javanese, and others. 
The 20,000 Hindus brought by the British to Jamaica and the 130,000 
in British Guiana are among the reasons why the production of those 
regions is relatively large. The Asiatics and East Indians are perhaps 
not so efficient man for man as the Negroes and Latin Americans, but 
they are more docile, easier to handle, and as the result of living for 
generations in regions of dense population are much more steadily 
industrious. Since southeastern Asia contains a vast reservoir of rela- 
tively reliable tropical labor while South America contains a much 
smaller supply of less reliable labor, South America is at a disadvantage 
for all plantation products which can stand long transportation. In the 
old days when it was a question of finding wild rubber, wild gums, wild 
quinine, the Indian was as good as the Hindu, but now when transpor- 
tation is cheap and plantations are the order of the day, the Hindu, 
Chinese, and East Indian labor supply is a great asset. Thus the 
supply of plantation products for the United States tends to come more 
and more either from southeastern Asia because of the labor supply, or 
from Central America and the West Indies because of nearness plus a 
labor supply poorer than that of Asia, but better than that of tropical 
South America. 


EXERCISES AND PROBLEMS 


1. On a map of Latin America outline areas of (A) tropical forests; (B) semi- 
arid grasslands; (C) deserts; and (D) great altitudes; shade the remaining area. 
How does this area compare with corresponding areas on similar maps of the United 
States, Europe, and Africa? 
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2. The relative scarcity of population in South America. List all the countries of 
the world which have a population (A) more than that of all South America, (B) half 
as large. How does the density of population in these countries compare with that 
of South America? 

On a map of South America shade lightly the countries having a density of less 
than 10 per square mile, and heavily those with a density of 10 to 17. (Table 1 C.) 
Do the same for the United States (Table 2 C), Europe, and Africa (Table 1 C), and 
draw comparisons. Explain the causes of the sparsity of population in South 
America. What effect has density of population on business? How is the sparsity 
of population in South America evident in Table 4? 

3. Asa source of agricultural products, how does South America compare with the 
United States? Use Tables 1 B and 2 B as a basis for deciding how the production 
of South America would compare with that of the United States if the efficiency per 
farmer were the same. 

Suppose that the number of farmers in the United States is 50 per cent larger than 
in South America. Then in Table 11 A, if the production per farmer in the United 
States were the same as in South America, the production of the United States accord- 
ing to the ratio of the number of farmers would be about 273 million bushels, but 
actually the ratio is 10 times as much. Find a similar ratio for each crop, and also 
for the animals of Table 14. In what sort of farm products does South America 
fall far behind the United States? In what is its production per farmer about like 
ours, and in what does it far excel? Explain the causes of this. 

4. Discuss the products named in this chapter which South America produces 
abundantly and the United States not at all or in insignificant amounts. Explain 
their climatic optima, their mode of production, and the economic or other conditions 
which help to cause them to occupy a different place in the United States and South 
America. 

5. On a map of Latin America draw heavy vertical lines proportional to the pro- 
duction of each country in vegetable food products, lumber, minerals, and animal 
products, or if desired, use the classification in the table in this chapter. It may be 
necessary to translate the items of the tables into the same units (the value). How 
does your map compare with a similar map of Africa or the United States? Consider 
the possible future development of the Latin-American areas, in view of the physical 
features and present products. 

6. What justification is there for the widespread idea that South America is rich in 
minerals? From Table 25 make a list of the minerals produced in South America in 
amounts corresponding to the following percentages of the production of the United 
States: (A) over 100 per cent; (B) 50-100 per cent; (C) 10-50 per cent; (D) 1-10 
percent; (#) notatall. Find how far the low figures in South America indicate lack 
of resources and how far lack of exploitation. The Atlas of Commercial Geology 
published by the U. 8. Geological Survey will help you. 

7. Get as much information as possible about the manufacturing of South America 
compared with that of the United States. Use the tables in this chapter and Table 30 
at the back of the book. Try to classify the manufacturing industries of South Amer- 
ica as given in ordinary books of reference according to whether they are primitive, 
simple, or complex. Where does each kind occur and to what extent? 

8. Study the relative excellence of the systems of transportation and communica- 
tion in the various countries of South America. Prepare an alphabetical list of the 
South American countries and make a table from the figures given in each of the fol- 
lowing columns, 33 B, C, E, F, H, and 34 B and D. Prepare a second table of the 
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same kind, but instead of the figures from the tables in the book insert the rank of the 
different countries on a scale from 1 to 10, as can easily be done by study of your 
first table. Add the ranks of all columns for each country and put the sum or 
average in a final column. A low figure will mean that on the whole the system 
of transportation and communication is good. Use your results as the basis of 
an isopleth map. Interpret your map and its relation to business. 

9. Compare the amount of foreign commerce in different parts of South America 
with the systems of transportation and communication. From Table 39 B and G 
combined draw an isopleth map of the per capita foreign commerce of South America. 
Do the same for the per capita commerce with the United States, Table 39 E and 
J. Compare these maps with one another and with the map of Exercise 5. How do 
you explain their resemblances and differences? Does active commerce cause the 
development of systems of transportation, or do transportation and communication 
systems cause commerce, or do other cause give rise to both? Discuss this whole 
question, and prepare a written report on it, illustrating your report with other maps 
not mentioned in this exercise. 

10. Repeat Exercises 1 to 6, using Central America, the West Indies, and Mexico, 
instead of South America. 

11. Make a study of an individual country, product, activity, or business oppor- 
tunity in South America along the general lines of Exercises 5, 6, 7, and 8 in Chap- 
ter X XIX. 
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TABLES 


SOURCES OF TABLES 


(Note: Numbers following names indicate tables for which the various sources 
have been used, in whole or in part.) 


1. American Telephone and Telegraph Company................+..-.- 37, 34 
2. Annuaire Internationale de Statistique, 1917, 1920................... 7,9 
Si, Awouavenye: lbavelevwuers, Ilse, Ae, OW, 2b cons oun sedousachuecsoaue 34, 37 
4. Canada Yearbook, 1922-23, and Census Reports 
D515 e10p1 7,116) 19° 20) 24907 230027 
5. Income in the Various States, National Bureau of Economic Research.... 45 
6. International Yearbook of Agric. Statistics, 1923................. OF lal 1) 
Vee Mineralaiociisticvacttirin oy 023 avant teres oe wee eee eis eens ei ee nee 26 
See Lnesidenb seeroclama won JUMEe UN LOLA jonas ta sem cideereiiac riya eeicuncese 1 
OMstatestanys seats DOO mLO 24 meristem ail ie ak eel eee 1, 4, 5, 9, 40 
United States Government: 
LOMAoTICUlLUTeRVeaT book ml 010% peace arena ery tienen oer ere 10 
ite sricultures Yearbooks 920 emcee ask iiace seis tacts were 10, 35, 36 
iL Dee Noriculpiresy CarbOOk, el 9 21 setearr nese yan arses wate ae coteye cates ne tee ue ree 11 
Se NCICULGULER MEAT DO OK 61.9 23 uetawersne ns clk enmss suc) ora cy Sintuesrorcralecars eke. eos cyclen: 24 
14. Agriculture Yearbook, 1924...11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 45, 46, 49 
il, Audis @inl Croentanea CuCl ey ning aos sown obo Daades og asc nee clo doaeneden 6 29 
16. Birth, Still-Birth and Infant Mortality Statistics...................... 46 
lige CensuseReports pees seer 2, 3, 6, 8, 10, 17, 20, 25, 28, 29, 30, 31, 32, 46, 47, 49 
[See @ OMIM ELCEMY. CAL OOK witielaewtrs o oratteveyice ue tian Medchaito cide teaee 40 
Om Comimenceran duNavacatlo newer eual cmt casei uieiin nce clearer rele teterena: 34, 38 
DOMES OriCs pS URCAUINOl Remente wrtame Nats & frac sonia’ sale ik eek eck mt Geta ce toneltene eae -aeee oa 22 
21. Foreign Trade of the U. S., 1924 (Dept. of Commerce)........... 42, 43, 44 
Dom CColocicalSUTVeyAMNeDOLUS Olmmeitsry. a erat aioe ety Sista aeletae F 26, 27, 30 
DSi GME DORE ROLUI Cee eee LA tel tla) juss Svarr als reuse ctevehcrciens) chelteao totes Gusllegei 3 26 
EL Mitral hnny uae Wes, We Sh (CHORUS o 66 cco Guctdconuennevadsecbeoon 46, 47 
oO yemlve tall wen ces mS ULCAURO talus) OLA nnn Ey tenon nari stn retraite: tae tate eee 47 
DOR OCALISUICAICA DSULAC UM OF Zrmamnmeec ea oie LaLa etter aioks ste iets leona seer sorsaite 34 
27. Statistical Abstract, 1923...... 1, 22, 24, 25, 26, 27, 33, 37, 38, 39, 41, 46, 49 
See VOTLARA LMENAC RO 2D sa mere onen nici. e ities eck men a oR a ber ayrcunztcca ent ss 1, 9, 29 
29. Zon and Sparhawk: Forest Resources of the World.................... 23 


Special attention is called to the fact that separate indexes to illustrations and 
tables precede the general index. 
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NOTE ON METHOD OF PREPARING TABLE A (THE 
WORLD’S CHIEF PRODUCTS) PAGE 9 


A. General Method. In Table A, page 9, the units in Col. B are 
generally those employed in statistics published by the United States 
Government. They differ somewhat from those used in the world 
tables in the Appendix. 

Col. C is based on one of the following: (a) Average farm price in 
U.S., first of each month, 1920-24, per Agriculture Yearbook, but in 
minor cases a smaller number of years, or only the census year, 1919; 
(b) for articles not produced in U.8.; average import price in New York, 
1920-24. No allowance is made for freight and commissions, for prac- 
tically all products of this kind are raised by cheap tropical or oriental 
labor; (c) the price of metals in U. S., 1919-3, is calculated from the 
tables in Statistical Abstract of the United States. 

In Col. D data as to animals and plants are generally based on 
averages for 1921-4, as given by the United States Department of Agri- 
culture, and the International Institute of Agriculture, supplemented by 
the U. 8. Census, 1920, and Zon and Sparhawk’s Forest Resources of the 
World. For minerals only a single year, generally 1923, is used, as found 
in The Mineral Industry During 1923, supplemented by reports of the 
United States Geological Survey. The original data for Col. D appear 
in Tables 11, 18, 22, 23, and 26 in the Appendix, but small amounts are 
often added for minor countries not there mentioned, and the data for 
China are only rough approximations. 

B. Special Features. (Numbers refer to location in Table A.) 
1. Rice. Average farm price, U. S., 1920-24, $1.11 per bushel (45 lbs.) 
of rough rice. One pound cleaned rice = 1.62 lbs. rough rice. Hence 
1 lb. cleaned rice is worth at least 4.1 cents. Allowing 10 per cent for 
cleaning, this becomes 4.5 cents. 

3. Hay and forage. Value of forage per acre reckoned at ratio borne 
by an acre of hay to an acre of forage, U. 8., 1919. 

5. Wood. Saw timber, firewood, and pulpwood reckoned separately 
according to values given in 1920 U. 8. Census. 

6. Garden vegetables. Reckoned by two methods giving approxi- 
mately the same result: (1) Per U.S. Census, 1920, per capita produc- 
tion in Australia and Canada being reckoned at same value as U. §.; 
Europe 60 per cent. of U. 8.; rest of world, 20 per cent. (2) Foreign 
Crops and Markets, April 30, 1924, gives acreage of onions in 18 countries. 
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Assuming that onions form same percentage of minor vegetables in 
whole world as in U. S., the total vegetable production of the 18 countries 
was estimated and a rough allowance made for other countries. 

9. Grapes. Based on world total of wine per Int. Inst. Agr. 1923, and 
scattered data for grapes used fresh and for raisins. 

11. Millet. Based on area under cultivation in British provinces of 
India per Imperial Gazetteer of India, with equal per capita allowance for 
native provinces. Average yield per acre about 650 Ibs. Chinese pro- 
duction estimated as equal to that of India and that of rest of world as 
75 per cent as much. 

12 and 21. Beans and peas. Based on 1921 Yearbook, U. 8. Dept. 
Agr. and Foreign Crops and Markets, April 16, 1925. For China and 
Indo-China production is estimated at 200,000,000 bushels of beans, 
equal to crop in Japan, Chosen, and India, and 20,000,000 bushels of 
peas. Statistics for beans and peas are so unreliable that the U.S. Dept. 
Agr. has recently omitted them except for U. 8. 

17. Sweet potatoes and yams. Foreign Crops and Markets, June 11, 
1924, gives approximate production for Japan, 172,000,000 bushels; 
Dutch East Indies, 367,000,000; U. 8., 104,000,000; Mexico, Brazil, 
and South Africa, approximately 1,000,000 each; Australia, 500,000; 
China is assumed to produce as much as the countries mentioned above; 
and Indo-China, Siam, India, Africa, and South America aside from 
Brazil, as much more. 

18. Apples. Foreign Crops and Markets, Dec. 10, 1924. Published 
data usually include only the commercial crop, but the crop for home 
consumption is generally about the same size. Data are available for 
only 11 countries which appear to produce 470,000,000 bushels out of an 
estimated 600,000,000. 

20. Bananas. The U. 8. averages about one banana per week per 
person. A bunch of bananas contains from 100 to 150 fruits. In many 
tropical countries almost every family has a banana grove and several 
bananas per day are eaten by almost everyone. Other tropical people 
have no bananas. It is impossible to estimate how many belong in each 
group. The total number of tropical people is roughly 470,000,000. 
The figure given in the table is based on the assumption that, on an aver- 
age, tropical people consume seven times as many bananas per capita as 
those of the U.S. This assumption is little more than a guess. Aver- 
age import price of bananas in New York, 1921-23, $.45 per bunch. 

21. Peas. See 12. 

22. Tea. Half the world’s production is estimated for China. 

23. Olives. Price as in Spain for 1920-23, plus one-third, or approxi- 
mately the import price at New York. 
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24. Berries. Commercial crop in 1919 in U. S., per 1920 Census, was 
valued at about $60,000,000. $90,000,000 is added for home and wild 
crops. Europe, aside from old Russia, the Balkans, Italy, Hungary, 
and Spain, is reckoned at the same per capita production as U. 8. For 
rest of world an arbitrary allowance of about $100,000,000 is made. 

26. Peanuts. Foreign Crops and Markets, April 5, 1925, and Oleagi- 
nous Products and Vegetable Oils (Int. Inst. Agr.) 

28. Citrus fruits. Foreign Crops and Markets, Nov. 19, 1924. 

30. Coconuts and palm oil. Oleaginous Products and Vegetable Oils 
(Int. Inst. Agr.). Zon and Sparhawk in Forest Resources of the World 
estimate that there are 240,000,000 coconut trees in Asia, Oceania, and 
America which yield 7 to 8 billion nuts per year. In Foreign Crops and 
Markets, April 6, 1925, the average number of coconuts per tree in the 
Philippines, 1909-1913, is given as 23. Average value of nuts is based 
on import price in New York and local price where coconuts are raised 
in Florida. Data for palm oil are based on an estimated production of 
400,000 long tons in 1919 (Int. Inst. Agr.), with allowance for some 
production not exported. 

33. Milk. Fairly full data for 21 countries in Milk and Milk Products 
(Int. Inst. Agr.) give 31,420,000,000 gallons as the production of 240,- 
000,000 cattle. The 357,000,000 cattle in other countries are estimated 
as producing only 15 per cent as much milk per head as do the others. 
Allowance is also made for milk of sheep and goats. 

34. Cattle. The world total for cattle is fairly well known, although 
estimates must be relied on for China, etc. For 14 main countries given 
in Int. Yrbk. Agr. Statistics, the calves under one year of age number 21.4 
per cent of the total cattle. Many calves, however, are killed before 
reaching one year of age. In the U.S. the cattle slaughtered from 1921— 
23 amounted to approximately 28 per cent of the average number of 
living cattle on the first of the years in question. Twenty-five per cent 
is assumed as the average annual production of calves that live to 
maturity. 

Average price in the U.8., 1921-25: milch cows, $60.81; other cattle, 
$29.80; all cattle, $42.00. This last price is used for U. 8., Canada, 
South Africa, and New Zealand, where the proportion of milch cows is 
about as in the U.S. For Europe, where the percentage of milch cows 
- runs higher, a price of $46.00 is used. For the rest of the world, where the 
percentage of milch cows is small and the majority of animals are kept 
for work or for beef, $36.00 is used. 

35. Swine. In the U. S. from 1921-23 the approximate number 
slaughtered under Federal supervision, under other supervision, and 
with an allowance of 2 per cent for unregulated slaughtering, was approx- 


510 TABLES 


imately 110 per cent of the number of animals living on the first of each 
year. This ratio is used for all countries. 

36. Sheep and goats. In most countries data for sheep and goats are 
separated. Where they are not separated, the figures for a few countries 
have been divided in proportion to the ratio of sheep and goats in all 
countries. According to the average for 12 countries (Int. Yrbk. Agr. 
Stat.), the lambs under one year of age number 35 per cent of the total 
sheep, but many lambs are killed before reaching one year of age. In the 
U. 8. the sheep and goats slaughtered from 1921-23 appear to have 
numbered approximately 42 per cent of the total. This figure is used 
in calculating the yearly production of the flocks. 

37. Eggs. The production of eggs per fowl per year from 1921-23 
in the U. S. is estimated by the Department of Agriculture as about 
4.6 dozen. Since many countries fall below this, the average for the 
world is assumed to be 4 dozen per year. 

38. Poultry. For countries for which no data are available the poultry 
are roughly estimated as being 3, ;;, etc., as numerous as the inhab- 
itants, according to the fractions in Col. Table 13, in Part V. 
These estimates are little more than guesses, but are inserted to obtain 
a general idea as to the world importance of poultry compared with 
other animals. Since the total of these estimates amounts to only 16 
per cent of the world total any errors which they contain do not affect 
the general magnitude of the values for poultry and eggs. All data for 
poultry include ducks and geese as well as hens. 

39. Fish. Based on data issued by U.S. Bureau of Fisheries, Feb., 
1925. The difficulty of using these data may be judged from the fact that 
the value per pound in Germany in 1919 is given as 1.4 cents and in 
Denmark, 1922, as 10.0 cents. Again, the fish caught in China, Chosen, 
and certain unnamed Asiatic countries are valued at $34,000,000, but the 
Japanese catch is put at $89,000,000. The Japanese price per pound 
(3.6 cents) is approximately the same as that in the U. S. (3.2 cents). 
If the data for China included not only the recorded commercial catch, 
but the vast number of fish caught locally, both in the ocean and in the 
streams and ponds, it seems as if the Chinese value must at least rise 
well toward twice that of Japan. Hence the Chinese value is given as 
$150,000,000, the other data being as in the table of the Bureau of 
Fisheries. 

41. Horses. In 7 countries for which data are given in Int. Yrbk. 
Afr. Stat., the colts under one year form 7.25 per cent of the total number 
of horses. This figure is taken as the annual increase for horses, mules, 
and asses in calculating Table A. Values are estimated at the U. §. 
census ratios in 1920 (horses, $91.00; mules, $145.00; asses, $11.40). 
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In China it has been assumed that a million of the animals recorded as 
horses, and a million recorded as asses, are mules. Where mules and 
asses are given together, it has been assumed that one-third are mules. 
The value of all the horses, mules, and asses in the world at the rates 
here given amounts to over $11,000,000, compared with $23,000,000 for 
cattle, $3,500,000 for the swine, and $4,500,000 for sheep and goats. 

42. Hides. The annual number of hides is assumed to be the same 
as that of young animals. The wholesale value of hides and the per- 
centage of different kinds purchased by the boot and shoe industry in 
the U.S. were as follows, according to the Census of 1919: 


Percentage Value 
@attlepnidese caaeasee 1. renee se 18 $13.80 
iFlorser hides pmgae a2 fee eis teks « 2 4.33 
Caliandekicduinidesseaen elton 10.5 5.78 
Goat skins (chiefly imported)....... 45 1.49 
Sheep and lamb skins.............. 18.5 20) 
O Gheris ins ages Merten fetta, Speese css 6 tL Pal 


The farm price, 1920-24, has been arbitrarily assumed to average one- 
third of the prices given above. On the basis of slaughter-house records, 
calves have been reckoned as forming one-third of the total number of 
cattle slaughtered. No allowance is made for animals that die and are 
not skinned. Pig skins are not included, because of their slight 
value. At 10 cents apiece, if all were used, which is by no means the 
case, they would be worth $20,000,000. 

43. Raw silk. Data are available for production in Mediterranean 
lands and for exports in the Far East. Ten per cent is added to the Far 
Eastern exports to represent local consumption. This gives China far less 
than the huge figure given by the Int. Yrbk. Agr. Stat. and given in 
reduced form in Table 11. The price given in Table A includes not only 
raising the silk, but winding it into filatures and transporting it to New 
York. Even so, it is presumably lower than would be possible if the silk 
were raised in the U. 8. 


All Metals—The figures for the metals represent amounts and values after 
the ores have been smelted and otherwise treated to separate the metal from the 
ore. This is really a manufacturing process. The work of separating the metals 
from the ores is in several ways like the threshing of grain and the curing of hay, 
that is, it is a necessary preliminary to any use of the product. It is, however, far 
more expensive. In the case of iron, for example, the value of the ore at the mine 
in 1923 was $240,739,000, whereas the value of the pig iron smelted in the United 
States, which represents practically the same ore, was $935,909,000. The values 
of the metals in Table A are based on the data given in the Appendix and derived 
from the U. S. Geological Survey and The Mineral Industry in 1923. 
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TABLE 3—UNITED STATES AND CANADA: RACIAL COMPOSITION 


Foreign-born whites in the United States by country of origin, 1920, and population of Canada 
by racial origin in 1921, per 1000 population. 
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Nevada....... 28 13 19 LS Wie 26 10 2 OO! sedi genes 1 15 15 
New am pelite 14 18 | 9 3 5. aj 9 10 17 2. |. 106 
New Jersey... 21 PAI 7 11 41 48 27 52 1 | 
New Mexico. 4 1 2 1 5 3 1 6 1 2 45 
New York. 17 27 10 6 43 36 56 56 1 1l 
North Carolina. 1 | | 
North Dakota... 5) 3 84 4 22 11 49 Le aeeee 24 
Olio. ae areede 11 5 3 4 28 37 11 13 1 4 
Oklahoma..... 2 1 1 1 2 2 2 ee eee oe il 3 
Oregon... 16 5 eee | 21 6 9 99.5 aee 22 1 
Pennsylvania. . 16 14 3 3 28 41 23 27 1 2 
Rhode Island. 52 37 12 5 c 13 15 70 5 60 
South Carolina.|...... heirs oe ns Gree ivi es it iA 
South Dakota.. 6 3 51 i 26 7 18 UR ol errrrrege 7 
Tennessee..... i Loe ie Sreraea ils Sieg tend 1 1 1 1 
OSa0..5 5 seas bs 1 2 1 8 4 2 + HI he ge 1 53 
Utah... 41 3 36 9 10 2 2 Ta= Coe 3 2 
Vermonteea.. 13 8 5 1 3 6 4 14 1 70 
ViTEINIA suse ee 2 1 hw teeters 2 1 2 Sa arse 1 
Washington....| 23 7 63 8 21 8 8 Di Fh erator 32 
Wiest sVireiniai.. (enc, slime te nal eecelteate cree 1 IL SP ee ere 1 
Wisconsin..... 6 3 3o 8 65 34 10 6 at i 
Wyoming...... 22 5 23 3 18 14 8 eee eS 7 9 
UniTep Srates| 11 10 13 4 21 20 16 18 1 11 5 
Albertaccn nt: 480 116 80 75 93 20 80 7 
British Columbia} 636 104 41 55 196 4 16 18 
Manitoba...... 457 117 15 112 83 30 97 4 1 
New Brunswick| 474 176 6 401 Diee|los Severe iI 1 
Nova Scotia...| 672 104 3 133 53 3 2 3 2 
Ontariov.a. on. 645 133 1 103 49 7 7 12 1 
Prince Edward 
Island. Fat 642 BTS Tail Seaee 138 3 
Quebec... ; 111 40 x 803 3 1 2 8 1 
Saskatchewan..| 417 112 75 86 143 27 104 1 1 
CANAD Aa oe 429 126 20 295 46 9 25 8 I 
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TABLE 4—WORLD: CITIES OF OVER 200,000 POPULATION (1924 OR 
NEAREST AVAILABLE DATE) 


Continent and 
Country 


Calronnee rteemes s H 


Changsha... ..<.... 
Chungking. ...... 4 
Foochow. . 
Se ag : 
Hankow. 


Suchow,.menses.« 


Ahmedabad.. 

Bangalore)... 
IBGNSTES fare Perse 
Bombayer cise cea. + 
Calcutta... 
Cawnpore........ 
Colombo. ........- 


Karachi tices ace: 


TOKYO see eee et 
Java: 

Batavia sie ce wile c-3 

Suerabaya........ 
Mesopotamia: 

Bagdad 


Meherany. cane on» 


Mantas. 2) ear 


Mashkent sect oe 2 
Diflishstocttecks hers. 
Siam: 

IBanglcol, meric. 


Straits Settlements: 
Singapore......... 


AUSTRALIA: 
(Adelaide: cnrcemue 2 
Brisbane sn.) 4.1. 
Melbourne........ 
Sydney woratarern 


Popula- Popula- 
tion, in Continent and tion, in Continent and 
Thou- Country Thou- Country 
sands sands 
EuROPE Ttaly: 
Austria Cataniaza. ccm. . 
207 Viennarns -ctineyece 1866 lorem cement 
Belgium Genoasans Lee 
445 EAT Wer cietelettecratt 301 Milanese fe 
791 Brusselscnrnniee vane 787 INSplesiy a. apes 
Czecho-slovakia Palermonie. seis eee 
Prapuenrey un ieua s+: 676 Romeo se ates 
300 BRUNT A werdeeemror cote 221 MUTTeS tO fences cians 
900 Denmark TAaritaegncyece ee er ce 
536 Copenhagen....... 561 Latvia 
539 France: TRAD ay pa cheno aeinrs 
391 Borde auxseerede seit 267 Netherlands: 
340 illereers eran oe ere 201 Amsterdam .t.....« 
1647 VOM ere ne craiooce 562 Hague) is seave ens 
Marseille See oon 586 Rotterdam........ 
625 
402 AUG Shcteneiriiye siete 2906 Norway: 
284 Germany Oslo secusvseortis acces 
924 Berlin oy aeceni acme 3804 Poland 
1500 BS POMLENS cs tsteacteieictes 270 NOM OOH GH OCS | 
500 Bre] 3 Unter tae 528 Lodains junc eres 
800 Chemnityn asa? 304 Warsaw ste wees 
Cologtiemsce cin 641 Portugal 
271 Dortmund je see 295 LisbOmrersncmsee 
Dresden..... 588 Oportoie. <aess ue 
274 Duisburg.. 244 Rumania: 
937 Diisseldorf. ....... 407 Bucharest...-....- 
198 EUSBEN Rt iavises Siege 439 Russia: 
1176 Frankfort 433 Wharlkcof eee tr 
1132 Hamburg 986 IGEN S a oo ok a Digit 
216 Hanover 393 Leningrad... ..... 
244 Kielopt ctor eet 214 IMioscowinsia eee 
304 KONI gsberg cs 261 Odessaice. ns ne 
Leipzig. . Sage, oe 636 Spain: 
404 
217 Magdeburg. . Te oe 286 Barcelona........ 
239 Mannheim........ 229 Mia dridinn sci nieri 
241 IMNInI Chia tyacme ct eal 631 Wl Gotta ang Boon 
527 Nurnberg ne 362 Sweden: 
342 SPSCE Ne . aweys Setar 233 Stockholm... ....- 
Stubteartienataetssherais 324 Turkey: 
609 Great Britain: Constantinople.. .. 
591 Birmingham....... 919 (with Scutari) 
430 Bradford.......... 286 
1253 Cardificntn.t one <a 200 Norra AMERICA: 
2173 Bristol an 377 Canada: 
423 cuppurene and Leith 420 IMVomtreslicnncst niente 
Glasgow... ; : 1034 EN GLONCO asin cade bw eye 
306 Kinpstot. ch. aaa. 287 Cuba: 
200 EGO Sitee Pavsnatte ances 458 la vianials access crore 
Mele BLT, sale essere 234 Memico: 
250 iVierpoOoll jose] «1.66 803 Mexico City...... 
Mondonian sets i - 4564 United States: 
200 Manchester........ 731 See Table 6. 
220 Newcastle......... 275 
Newport (Mon- SoutH AMERICA: 
285 TINOUER We wlepaiel str iacsse. « 275 Argentina: 
Nottingham....... 263 Buenos Aires...... 
250 Pi yaouchye ee. a 210 IRISH) es. pcos 
272 Portsmouth....-.-- 247 Brazil 
328 Salfordicaa ise crocs 234 Bahia 
Sheffield.. 491 (S. Salvador).... 
400 Stoke-upon- -Trent.. 240 Para (Belem)..... 
West) lama, aaive e+ ae 301 Pernambuco 
2 Greece: (REEDS) occas ood 
426 Athens and Rio de Janeiro..... 
5 (PAT AOUS ee cteeme ieee 426 Sane Bawlowaw. seni 
ae Balonilia red. s..05 500 || Chile: 
Hungary: DPANGIAL Osis clos 
279 IBUGAP ESE sreicis erste ir ri 1929 Uruguay: 
236 Treland: Montevideo....... 
853 Bellastercier eis 12: 429 
981 ID eit, on omeeds 435 


* List probably incomplete. 


Popula- 
tion, in 
hou- 
sands 


252 
254 
316 
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TABLE 5—EUROPE: PERCENTAGE OF POPULATION IN TOWNS OF 
OVER. 50,000 
Per Cent, Urban Per Cent, Urban 
Country 1913 1920-24 Country 1913 1920-24 

A B A B 
ye Nena tiaio.e aco 3 ae 14 35 Mf) teas6V ey oe ternerece ota aaron e: ol) ep ia=iatetatale 16 
Aboot, Aono mn dood ae 19 19 Lithwaniaere ete ce ciclt oo eesen 17 
IBGIe aria cake ee telnet $ 5} i Netherlands......... 30 32 
@zechoslovakiaiccuce sceiliestarns tas « 9 | Northern: Ireland....-)..|/ aa=- «<i 34 
Denmaricrtenwat so areter 22 23 | NOP Widen pe eh) dotertence » 13 15 
Eneland:. soctiseiinc sor 48 56 i POlANC os cu sei sare Dae 13 10 
EISEN ONG feesc nie eel eiele ested Nate etrerish stare 7 | Portugal 11 11 
Bun land career oer 5 8 If) SER ea cee oee meant ie 9 if 
PTance sci ote garsco he 21 21 I RUSSIA. «werent: sere 9 3 
Genmanyienemcrace ent 25 30 | Scotland 38 41 
TOOCE WAsbvas oe oe na 9 13 he Spans mess soieteste sateen 14 18 
LUN gary. aoee aeons ek 5 22 | Swedes. ..,n eee er 12 13 
Irish Free State.......- 18* 14 | Switzerland ert cient 15 20 
fA ao ae ead | eae ae ee ar 16 15 | Yugoslavia.... (Se|rbia 3) 4 


* Old Ireland. 


TABLE 6.—UNITED STATES. CITIES OF OVER 100,000 POPULATION, 
AND METROPOLITAN DISTRICTS, 1920 


City and State. 


Akron, Obiomenis desta: 
Albany, N. Y 
Atlante Goer tele Bs oH 
Baltimore, Md sa.-ce nes 
Birmingham, Ala........ 
Boston, Massif ificdes ees 
Bridgeport, Conn........ 
Buffalo, N 
Cambridge, Mass........ 
Camden, N. J 
Chicago, Ill 
Cincinnati, Ohio......... 
Cleveland, Ohio......... 
Columbus, Ohio 
Dallas, Texas.... 
Dayton, Ohio... ay 
Denver: Colowis. ccc. ces 
Des Moines, Iowa........ 
Detroit, Wich ee sicses osu 
Fall River, Mass...2..<3> 
Forth Worth, Texas...... 
Grand Rapids, Mich..... 
Hartford, Conn... eun 
Mourton, ‘Texasiicsicten « 
Indianapolis, Ind........ 
Jersey City, N. J 
Kansas City, Kansas.... . 
Kansas City, Mc........ 
Los Angeles, Calif........ 
Louvillé, KVo. 600 o0ics< 8 
WLOWWell, WMUABSsi sole celeiein.> 
Memphis; Tenn voc. .cce 
Milwaukee, Wis.......... 
Minneapolis, Minn....... 


ONG B. 
Aye 
Popula- ps 
hoa see 
1920. politan 
District, 
1920. 
208,485 | 285,113 
US B44 ST ae ate 
200,616 | 249,226 
733,826 | 787,458 
L7S:S0G0t a. see 
748,060 |1,772,254 
143,555 |) oes 
506,775 | 602,847 
1090/6947 |" Soge ee 
LUGSOO Pawns 
2,701,705 |3,178,924 
401,247 | 606,850 
796,841 925,720 
237,031 | 260,338 
158,976 Oe 
152,559 
256,491 
126,468 
993,678 |1,165,153 
1204S CI pacts 
LOG 4825 |e eon. 
TST OS40 ere 
TB8/0860 |e. aenns 
138,276) |) ewes os 
314,194 | 339,105 
20S LOS a neeere 
101,177 (1) 
324,410 | 477,354 
576,673 | 879,008 
234,891 318,159 
TU 2 5759. |e 
W62;3515 | eee cee 
457,147 | 537,737 
380,582 | 629,216 


UNS 
Popula- 
City and State. tion, 
1920. 
Nashville, Tenn..:......< 6. 118,342 
Newark No Joss. ese «es 414,524 
New Bedford, Mass...... 121,272 
New Haven, Conn Sraucretorets 162,537 
New Orleans, t Saeiey aie 387,219 
New! Yorks N.. ¥ tecsmsceccs 5,620,048 
Norfolk, Valle cee ore { 115,77 
Oakland, Calif. coackark te 216,261 
Omahaf Nebr. s..2/ccesiste oe 191,601 
Paterson Ned sossahee cic 135,875 
Philadelphia, Pa......... 1,823,779 
Pittsburgh Pac... sence 
Portland, Ore..... : 
Providence, Ri lst...ceee 
Reading Pate ode e.g oe 


Richmond Viawcs sie ect ste 
Rochester, N. Y 
Salt Lake City, 

San Antonio, Texas...... 
San Francisco, Calif......] 506,676 
Scranton; Cac. nee ances 
Seattle. Washi. ce stein oc 
Spokane, Wash.......... 
Springfield, Mass........ 
Sts Lous Nowe esc. le 
St. Paul, Minn 
Syracuse, N. Y 
Toledo; Ohighi.scsteem son 
Prenton, Nie deen eae te 
Washington, D.C....... 
Wilmington, Del......... 
Worcester, Mass..... 8 

Yonkers, N. Y.. 


Youngstown, Ohio. 


(1) Included with metropolitan district of Kansas City, Mo. 
(2) Included with metropolitan district of Minneapolis, Minn. 
(3) Included with metropolitan district of San Francisco, Calif. 


B. 


Popula- 
tion of 
Metro- 
politan 
District, 
1920. 


397,915 
7,910,415 


2,407,234 
1,2071504 
299,882 
444/298 
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SECTION III—OCCUPATIONS 


TABLE 7.—WORLD. PERCENTAGE OF GAINFULLY EMPLOYED 
POPULATION ENGAGED IN AGRICULTURE 


(Data from other countries not available) 


Source: D. 
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Continent and Country. 


Union of South Africa. . 


ABIA 
British: Tadiay. oes se 
British North Borneo... 
Weyilon Ws tee os kek 
Federated Malay States. 
HO mm OR aie Clie ce Nereis 
Philippine Islands...... 
Russia im’ Asia > s.50.5.. 


AUSTRALASIA 


Evrore 
PANISUTID arrears Rie i acai varei +s 
1S Yel Frais ces sene Seahorse 


England and Wales... . 
Finland 


B: 


Percentage 
Engaged 
in Agri- 
culture. 


HODw 


www wo 


ROWWMAROO 


aw 


A. 
Continent and Country. | Year 
Europe—Continued 
Germanys, gocactee wack: 1907 
Greece Paine oe 1907 
1901 
1911 
1901 
1899 
1910 
1900 
1897 
1911 
1900 
1900 
1900 
1900 
Canada dsr. Rodan d 1901 
Cuban ceoe ate senelereg 1907 
EMA aioe pipe DOGOmOn 1911 
ROTLOMEACO Mererctereretel diel 1899 
United States......... 1920 
Soutn AMERICA 
Argentina...... Ruatevotscats 1895 
Bohivialee. tate oan ce scare a 1900 
Chile: GA Naeeut eee eee 1907 
Trinidad and Tobago...| 1901 


B. 


Percentage 


POOISORPRAWONAD 


0 MOO 


Ha NTOU 


8, 1920 
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TABLE 8.—UNITED STATES. OCCUPATION 


Source: B. 
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TABLE 9—WORLD: THE USE OF THE LAND, 1923 


PERCENTAGE OF TOTAL AREA 


i} 


AREA UNDER CEREALS 


A B C D E F 

Continent and Country Ws aes A Percentage|Percentage 

Arable G d Wood and Other of of 
Land oe he Forest Land Arable Total 
HEUUEE Land Area 
| 

AFRICA: 

SPOTES oie that bes esa ane 9.9 Leave 5.7 82.9 64.9 6.0 

Egypt.. 2.32 Re eserves MUL anata ae 97.8 48.4 Ail 

Nignsento (ivenchit 8.9 20.0 2.0 | 69.6 92.2 8.2 

4A MTB OVE, Hee Reem on Oo oie 25.4 0.7 | 8.8 | 68.1 39.9 10.2 

Union of South Africa, St Lie beac ues | OnZ 96.7 68.4 2.2 
| 

ASIA: 

Chinas scather eres 12.4(?) (?) | (?) (?) (?) (?) 
Choselinnavainiren i 2129) (72|.3) 5.8 (?) (?) 
iNoOrmOosaee Eee etae PONY Wek em AA ee 7 Be atest 56520 14.5 
India (British)....... 45/532) gill tuations 12.9 46.41 32.3 24.0 
India (Native States) . 5829 Sea er oan 13.2 30.91 47.8 28.1 
Indo-China (French).. ee Ol! the ter ar, ree 35.8 Ey gan 87.2 6.2 

‘Begs 1 PSHE ne teeters 2070 TW Utne 48.4 30.9 70.9 14.8 

PVG oh. dae oa scenes 42.5 (16} . 5) 41.0 
Russia in Asia....... 0.9 On 16.2 82.2 93.3 0.8 

AUSTRALASIA: 

vAustralia..........-. rts al tee ee 3.8 95.11 54.9 0.6 

VNew Zealand....... 3.0 25.7 71 22.3 0.7 

EuROPE: 

ANUISUIIS 410 Serer giants 22.3 28.2 37.8 DIR ay 58.7 13.1 
Belgiuii oi.) 3 aac ate 39.8 16.7 23.1 20.4 57.3 22.8 
Bulgaria.. 31.7 3.2 j 29.5 35.6 65.2 20.6 
Czechoslovakia.. 42.1 18.5 | 33.2 6.2 54.0 22:7 
Denmarkys sts ots 62.2 12.8 8.5 16.5 45.7 28.4 
Bee oe iA OM cue ee ee 20.5 15.1 52.7 12.3 
TDIATIGS occa rosnnsenenenele : é 60.0 30.2 37.8 ‘ 
Wranceveiire coin. ote 41.8 20.0 19.0 19.2 48.9 ar 
Germanyir =o: = oer 42.6 16.9 34.8 si veer 54.5 23.3 
Great Britain.....+.. 24.9 54.0 5.3 15.8 45.3 11.3 
LEMME Aa, oeleGee Sots 58.9 23:33 14.0 3.8 68.7 40.5 
Trish Free State...... 21.9 68.1 LG 8.3 26.2 5.7 
Italy.. sist erates tay 42.9 21.9 18.0 7.2 53.4 22.9 
Latvinde hc ee 25.1 25.0 26.7 23.2 52.1 13.1 
uxemberg, oo aecier 43.6 15.4 30.9 10.1 48.7 21:2 
Netherlands,...<....> 28.2 38.2 7.3 26.3 49.2 13.9 
Northern Ireland..... 37.4 50.5 10 LD ya 32.0 i TE) 
ees Soin eidwale Pee ae 1.0 rik 73.8 25.7 0.6 
NIG ores cerns co ey Mig eens ace 5.0 a Saha OMe V2 25. 
Portugal eter c-eq-sanehes 350 216 22.0 21.4 ; : 
Tih Cin ee ton Ae 36.2 64.9 27.8 31.1 90.2 32.6 
Sea (old boundaries) 19.2 5.3 30.2 45.3 90.4 17.4 
Star ae gs ae pau at mths 19.3 48.3 15.3 
o talay cava atacahsie, she 9. 12 5.0 28.6 43.3 4. 
Switzerland.......... 26.4 16.7 23.8 33.1 10.9 a 
Rose uike cuicakateneteuet pater 6 16.9 30.6 26.8 70.5 18.1 

North AMERICA 
Canadate ccc canaasen 2.6 0.4 25.0 Tea 75.5 aye) 
oe RAGA ecco ous eee aoe ae 13.1(?) 79.5 8.2 0.4 

SEMAN CER aL cMENt ote 3.2 ; 12 69.2 9. 
Porto Rico.......... 24.8 46.0 : as 

3 ca Stategsanisies cs 17.6 16.6 28.9 36.9 66.9 11.8 

ouTH AMERICA: 
ei) pee Tet fae 8 : e k ee : : - = 52.6 3.8 

fpr duire ousla ee BeacerTe 5 : ; Ke 351.6 0.9 
Uruguay saan: es. 4.4 81.6 i Lien 74.4 3.3 


1 Inclusive of permanent grass and pasture. 


TABLE 10.—UNITED STATES. 


Sources: B and D. 


State. 


er Cent of Improved 
Land. 


| P 
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USE, VALUE AND TENURE OF LAND, 
AND RACE OF FARMERS, 1920. 
(Of im), 13, | 1S eters 4) isk Ve ifedle.- {|S L. M. N. 
| . w all 43) FI K a 
Bel =5 Bs Fl Us| 6818 | 8 Bg 5 
S else dj) Oa) a g| as Peon : eal 4S gy 
Mel & < gS a SH all Bl 7, d 2 
es ey) weleo,| 23/ 28] Sal fai] Bo I i 5 
ce 5m [oF Ov} 65 HO| & Ola eo & 8 aS} 3 
S) 3| © 2! gal S°| Sa| SH] es] ae am 3 As 
o | gal 8 Bo] By) Sp) Bl A] Oe FI © Be 
N | y& a aA Sa) eH] eo] oO FA ta = 8 a) Dey 
oA 4 Co io} ° ° SA “ a 5 iS 
ne sae > > Sle 3] So] Sa] Os] Om] Om ae 2a so 
HH : HA) ed] & do] © oO] » io) Yo D 
Go| Sel & o ° Aid) Awl ae) a elas Pa a S 
oo oS wo 8 wl] ws] On| Of) oF] $2] ge ai) of So 
B| #6) a4 | Sal SelOSiOS/OS/SS/ 5S! Ea [OR] Ss 
SA] SS) Se | Sim) Sh) oP) oP) oP) eR) oF) 6 62e | pm] gO 
4 |< < a ay es ian fea! ley 6) ay ee 
76} 39/$ 2,698/$ 21/$ 43/41.8] 0.3/57.9/62.4| 0.4] Germany |37.2|Negro 
582] 72) 23,418} 27] 180/78.9] 3.1]18.1182.9]10.7] Mexico 6.4|Indian 
75| 40 3,974) 35) 65/48.4] 0.3/51.3/68.0] 0.9] Germany |31.1]Negro 
250} 101) 29,158) 95) 175]74.4| 4.2/21.4/65.3/29.0| Italy 5.7|Japanese 
408} 129} 17,966) 31] 88/75.6| 1.5/23.0/83.2/15.9] Russia 0.9|Japanese 
84} 31] 10,019} 53} 100/86.8| 4.7] 8.5|/66.0|33.6] Germany | 0.4|Negro 
93} 14 7,903} 45) 86/59.3) 1.4/39.3/87.9| 3.6] Germany | 8.5/Negro 
112} 43 6,116] 38) 53)/71.3] 3.4/25.3)72.0|) 4.1] Germany |23.9]Negro 
82} 42 4,366] 35] 63/32.9} 0.5/66.6/58.0] 0.1] Germany |41.9]Negro 
199} 107) 17,008] 61] 135)82.3] 1.8|15.9|83.8]15.0] Germany | 1.2|Indian 
135] 115] 28,108} 164] 213/55.9]| 1.4/42.7/90.5| 9.3] Germany | 0.2|Negro 
103} 81] 14,831] 105) 150/66.9} 1.1/32.0/96.6] 3.1] Germany | 0.3|]Negro 
157) 134] 39,942) 200] 257/57.1| 1.2/41.7/85.0/15.0| Germany |....}........ 
275) 185] 19,982| 55} 90/58.7| 0.9/40.4/88.7|10.4} Germany | 0.9|Negro 
80) 52 5,587} 49] 95/66.3] 0.4/33.4/95.0] 0.4] Germany | 4.6|Negro 
74| 42 4,354] 38] 65/42.3) 0.6/57.1)/52.6) 1.7] Italy 45.7|Negro 
113] 41 5,609} 21) 56/94.2] 1.6] 4.2/90.9) 9.1} Canada PNY Reino 
99) 66 9,678} 55) 82/68.5| 2.6/28.9/84.0} 3.3] Germany |12.7|/Negro 
78| 28 9,389} 51] 103/87.8} 5.1) 7.1)71.7|27.9| Canada 0.4|Negro 
97| 66 8,976] 50) 80/81.1) 1.2/17.7|75.0/24.6] Canada 0.4| Negro 
169} 120] 21,221) 91) 120/74.4| 0.9/24.7|62.2/37.7| Sweden 0.1)Indian 
67} 34 3,546} 35] 49/33.6) 0.4/66.1/40.5] 0.2] Italy 59.3|Negro 
1382) 94] 13,654] 75] 110/70.4| 0.9/28.8)95.4| 3.2) Germany 1.4|Negro 
608] 191] 17,095} 20) 48)87.2] 1.6]11.3/71.2|26.9] Norway 1.9|Indian 
339] 186! 33,771] 79} 150/56.0| 1.1/42.9179.9]19.8] Germany | 0.3|/Indian 
745) 188] 31,546] 25) 110/85.3] 5.3) 9.4/65.2)/28.0) Italy 6.8/Indian 
127) 34 5,782) 18) 64/90.6] 2.7] 6.7)87.2|12.8] Canada Rica le wate 
77| 52) 10,499] 62] 104|/73.7| 3.3/23.0/76.0}22.3] Italy 1.7|Negro 
818} 58] 10,896 8} 60/86.3] 1.5/12.2|88.9] 4.6] Mexico 6.5|Indian 
107| 68 9,879] 38] 84/78.5] 2.3)19.2/86.4]13.3] Germany | 0.3|Indian 
74| 30 4,634| 43] 87/56.1) 0.3/43.5)71.7]| 0.1] Germany |28.2|Negro 
466] 316] 22,651) 35! 49/73.3] 1.1/25.6|52.7|46.7| Norway 0.6|Indian 
92] 72| 12,060] 86] 132/69.3) 1.2/29.5/93.8) 5.5] Germany | 0.7|Negro 
166] 94 8,649| 37) 63/48.6] 0.5/51.0/87.4| 3.0| Germany | 9.6|Negro 
270} 98] 16,304] 43] 130/79.4}) 1.8]18.8/80.5|18.3} Germany | 1.2)|Indian 
87) 59 8,551] 41) 86/75.9| 2.2/21.9/92.6] 7.2} Germany | 0.2|Negro 
Sl) 33 8,238] 44] 105|79.5| 5.0]15.5/76.5|23.0] Canada 0.5|Negro 
65| 32 4,946] 52! 82/35.1] 0.4/64.5/43.4] 0.1] Germany |56.5|Negro 
464| 244] 37,835] 64] 108/64.1] 1.0/34.9/70.6/27.2) Germany | 2.2|Indian 
77| 44 4,953) 41} 90/58.6] 0.3/41.4/84.5] 0.3] Italy 15.2|Negro 
262| 72) 10,200). 28] 72/46.1] 0.6/53.3/75.0| 6.8] Mexico 18.2 Negro 
197| 67| 12,130} 42] 135/88.0) 1.2}10.9]83.0]15.5] England 1.5|Indian 
146} 58 7,661] 20] 59|/86.4| 2.0/11.6]86.9/13.0| Canada 0.1|Negro 
100} 51 6,425) 41] 73/73.2| 1.1/25.6/73.5] 0.9] England |25.6|Negro 
200] 108] 15,952] 60) 150/79.5} 1.8/18.7/68.3/29.8| Sweden 1.9|Japanese 
110| 63 5,687} 32] 75/82.6] 1.2/16.2)98.5| 0.9] Germany | 0.6|Negro 
117] 66| 14,143] 73] 125/84.3] 1.3]14.41/71.2|28.5| Germany | 0.3 Indian 
750) 134| 21,235) 18] 70)85.1| 2.4/12.5)84.5|14.4] Germany 1.1|Indian 
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TABLE 18—UNITED STATES AND CANADA. ANIMALS 
PER SQUARE MILE. 
(U. S., 1924, Canada, 1922) 
A B Cc D E F G H Af 
Horses| Mules aid eee Swine | Sheep | Goats fe Eggs 
Alabatn aerate cute derstaeuts es 2.3 6.1 10.1 8.2 | 16.6 2.5 2.0 122 455 
Tab Aout Neer Aeaics RISTO GS Ocoee a hap 0.1 0.4 9.0 0.4 | 10.4 1.4 5 22 
APGMBAR Sc occ vie nite esslels 4.1 6.2 9.8 ZO (Onl 1.5 2.4 140 535 
Galiforniae 4. Beaw ste crouse sae 2.0 0.4 4.3 8.5 4.6 | 16.8 0.7 70 412 
Colorado; merc once ctateen oe Bid 0.3 2.6 | 1h.6 4.5 | 25.2 0.3 29 137 
Connectioutaice. cic se oe oe TD iets 3 os 29.9 Suck Tis py Aa eeeris 3 240 | 1,312 
TGIR WATS cela dust cn, «hese tires tuchs 12.2 4.6} 20.4 5.1 | 20.4 TB. toe ae 587 | 1,935 
Ploridsencn a can fue tee eee Ons 0.8 U8: 1232-404 esl 0.8 30 120 
GEOTHISE nko eck ccle peeks wires 1.5 6.4 9.2 | 10.7 | 25.4 1.0 1.9 130 395 
TdahOsic.sotr sr aaene ator ete 3.0 0.1 2.3 6.1 Ce ee fees ees 21 103 
VilissoisGe).-5 a br esthaars weieeateeets 0.0 SON 2i sh 262 nie 9.6 0.2 462 | 1,885 
Endinna ee ace es oie essa 18.1 D Saled A | lc Wore Lome: 0.2 475 | 2,300 
MOWR Se eee vad: stead: Shes eae, aac oraracece eh eee 27 P2323 P St-& 116130 |) 1520 0.2 610 | 2e170 
Kansas.cos.ce..anvqe Say sect oe Tle Si 9.2 | 30.4 | 286.3 3.8 Orn 212 935 
Kentucky 2.3 «camcieniaein = eciere 8.3 6.85 Toes LO ssa ae aes 0.9 275 | 1,050 
A SOUISIA DG caer arash apse suetle od 3.3 4.0 4:9 at. 12.4 2.4 2.0 88 290 
WVEAING rey ck ee en ie aves DZD dare tir cer 6.9 1.9 2.1 Be eles. 47 324 
Maryland iow solve tice eiiesite. te 13.3 3.3 | 20.7 | 10.2 | 25.6 9.8 0.1 372 | 1,520 
Massachusetts a acemten ens 6 Bo Od Nees een eee fez ee 4.2 6.9 WA 0.1 189 | 1,200 
VET CR ait co ere sacks Wee ete s 9.4 Ort Wf 2724 140.4 WIGS W208 eee. 195 975 
IMiDMESOta ato aterm fel One 0.1 | 22.0 | 14.8 | 38.6 Dis bu emekares 169 750 
IVUSSISSID DL ona erent ere 3.9 6.6) 11.6 | 11.4 1 18.3 2.8 2.4 144 510 
INST tothe lcm Signe ean crete oaceseaeacid TD, bad 12 0 27.6. (o0LG) Pedy -2 1.8 373 | 1,705 
Montan ative darc seiner ce ne 4.0 0.1 2.5 8.8 2) Oo Wal foi evateerer 15 81 
INGDIBSERS voneie se a oe kc ot 1.5 7.9 | 35.0 | 59.0 0.4 Wego 155 640 
Neva aeres..¥ roe teen esuntiness ve O54 ease 0.2 3.0 O82 eh lO SS ee 2 8 
New Hampshire............. Sapllk a. we. 13.4 3.5 3.1 2.0 0.3 87 555 
ING Wits GESOW sos. ee Pec Mela ow + he 8.9 0.8 | 20.4 3.9 | 15.0 ine O42 355 | 1,765 
News MexIGO!. )o5a ae Cees ce 1.4 o.2 0.4 8.2 0.5 | 19.3 1.8 6 25 
INGWeY OF kon «3c ee hee eon 10.2 0.2 | 33.4 7.8 9.3 | 11.9 0.1 226 | 1,308 
North Carolina 3.2 5.3 7.9 5.2 | 20.5 pr a 0.5 161 510 
North Dakota. 10.9 0.1 Sco) LL.2 8.3 rT oie 2 66 296 
ORL OR eS cans. vere. ce en 18.4 0.8 | 27.0 | 20.2') 60.5 | 53.4 0.1 507 | 2,515 
Oklahoma sai cee ae nae C2 ol 4.8 8.1 15.0 | 12.1 1,2 0.7 168 655 
Oregons Wd ae reno oe 2.3 OR 2.5 5.5 2.2 | 27.4 1.4 2 153 
Pennsylvanisicn mee meee alee 10.4 123 2874 LOSS W222 tO) O72 340 | 1,690 
Rhodenisiand nesses ae. ose eR || se 258 6.6 7.5 223 eee 250 | 1,440 
South Carolina ny.aeeee aes 2.0 7.0 7.8 5.4 | 15.8 0.7 Sel 139 420 
South Dakota. mncrtesc ens lad 0.1 6.3 | 18.3 | 35.5 $9) |p auetene 91 395 
Tennessee nsce kos dee tente ters tau 7 Shel] ok leo 1h 26.% vee Th 1.8 284 | 1,170 
TLOXAS nee wetter eae ae Bid 3.2 4.0 |] 19.9 59 Wel2rs 6.7 72 265 
Ga; Wheteiacs asker nae tomaces ene oie Lad teeters ee 4.7 172 27.3 0.4 12 69 
Vermont iy. nus s acena tes SO leanne 41.3 O71 5.5 Ono. eae 89 567 
Vir ginin Wen ee oie. ieee 6.8 20% if LOLS) |) 10rd | Sias 9.0 0.2 206 910 
‘Washinetotieic<a aan sa save 3.3 0.3 4.5 3.7 3.0 7.9 0.1 54 320 
WIiGKURVATEIDIGLG ate inne ce 6.5 0.6 OFS 1473: 1028 Hee 0.3 174 900 
WISCONSIN vaccines brelnre toe ate 10.9 On7 W420) lbs | 2e.4 (to elie ge a 213 965 
NYY OMI Pree c creidie state eines Toye 1 Sai haeetes 0.5 STE Ue 2eoeSaye eee 7 32 
Unitnp STATHS..0........ 
AD Orbh. cesin oles sence wearers aces LO va cliche Qi 1.5 0 Sal ica oer 65 
British: Goltimbiaace sean eee OBS eres 0.9 3.1 0.6 OS tlic 29 
Mianivobais:, ceycacrd ten pie te BiB ialmiee cere 4.3 8.5 4.1 2:05 ane 62 
New Brunswick........... QUb Ul ee 5.2 5.6 3.0 Sonia 45 
INOvalsCOtla vie wian tien 2°87 see 6.9 8.3 Pees HAAG Ee, oo 45 
Ontario: Sere ee ee CTE Ballo, hie TS aoa 9.8 (er-fallle Ae a 88 
Prince Edward Island........} 15.1 ta 2o08 42220 1620/4248 5. | ee 388 
Quebeée. a... ostein Gaseetaie ce 4 109) Ube certs 5.0 4.3 Bite: 5.0! 33 
Saskatchewan............... 12.2 0.1 4.9 | 12.2 6.0 2.0) eee 90 
CANA WA Saatprtercets dere ae 
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TABLE 19—AVERAGE NUMBER OF ANIMALS PER 
THOUSAND INHABITANTS* 
(U.S., 1924, Canada, 1922) 
A B Cc D E F G H I 

ir Poul- 

Horses|Mules Hit Bie Swine | Sheep | Goats| try, is 
1920 

JUS) OIE eee eee al oe 49 128 210 172 347 52 42 | 2,665'10,000 
LNBVAOINT 5. 6 cory ch baal Geo bebe 80-8 eae 329 30 119 |2,600 122 | 2,920 41, |. 1,,550|-7 , 560 
ATICANSAS Sere eects Aner s 119 179 282 219 462 44 68 | 4,220/16,050 
Waliforniaaqutanme tte es rea oe 81 16 170 340 181 670 30 | 2,145/18,750 
Coloradopmen cs chaste es 384 36 Zl 2O2 466 | 2,616 29 | 3,190/15,100 
@onnecticutin 2). ft seas ss WS. | atehe (arte 96 26 23 LE Min Aes 835] 4,600 
mDelawiareunen cre ao stoum nie teees es 103 39 172 43 172 WE esc coe-o0 4,490)17,500 
IOI CIEKE ac 3.0 eee a ene ne eee 34 40 94 654 534 57 43 | 1,680] 6,750 
SCOTS Cho. pete ae, cate See aoe 28 124 178 209 490 20 36 | 2,640) 8,000 
GES 0. e e  ee ee 52 15 | 403 |1,060 | 706 | 4,970 4 | 3,960/20,000 
Til SP OR acon ee on 163 241 173 | 214 | 630 79 1 | 4,150/16,300 
Tmtiana ee tee ck Niaz 216 33 | 254] 251 |1,035 235 3 | 5,860/28,400 
Towne ees ALL: 492 39 | 523 |1,290 [3,600 358 4 |11,800|50, 400 
TRG ad te le ee ne 510 | 151 | 416 /1,380 |1,190 174 4 | 9,800/42,900 
KM GUC Key, eeeae ie coece Meotvete reieraions.c 135 110 231 175 347 289 14 | 4,570/17,500 
OUISIAM As tops aieie 6 cts ti Store es 81 96 118 270 302 58 49 | 2,225) 7,300 
INTatine sees vcs ere che nrccecetiecsis OS Weekes. 264 13 81 U2 1 eters 1, 845/13 ,000 
AM euryrd stra eee ie. ons one lene veys.teitene seis 87 22 135 66 167 64) eeeas. 2,550}10, 400 
Massachusetts. ........2.0.. TU eerie. 44 8 13 Slieeeterak 393] 2,500 
INGOT... Stee oon See uDenS 133 as 245 147 229 294 1 | 3,040/15,150 
MEIN TESObA Ts ere cnehe ss ese, «anes sit 333 4 702 474 |1,232 183 1 | 5,720/25,600 
IVEISSISSIP Piller a fers ciate Giecee.« oo 100 172 299 296 474 71 63 | 3,740)13,260 
IVETSS OUT ale rayet sae tenses estes esate 230 106 239 549 |1,020 341 35 | 7,520/34,400 
Vii baaaa meats ta, otra, kore th ce ove 943 16 350 |2,045 464 | 4,035 1 | 3,880/21,600 
ING Drasicayn.tericloieseis a4 arse steterocs 637 86 450 |2,000 |3,370 540 1 } 9,200/37 ,900 
INGvin ali setr bens. Sieeascsisud eaereg. 568 25 323 |4,290 323 |14,330 13 | 2,120)11,550 
New Hampshire,... 5.22.65 ...+ 1 0 ES cs 270 71 62 40 9 | 1,770)11,300 
ING WAU ETAC Vici tale te vcisschoneit o> cs 19 2 44 8 33 Sistem 845} 4,200 
INew Mexicoua. ches. c6c css = 445 56 125 |2,680 160 | 6,280} 600 | 2,055) 8,500 
IN(Ghit NAoy a ee, Ceeieicky onan eae 44 6 146 34 41 BQ isanmiuene 1,035} 5,980 
North Carolina....... 58 95 140 93 369 30 9 | 3,060] 9,700 
INortheD akota.s cutctsn ccs eels sk edad: 12 855 |1,149 862 437 Ti) 220) 322200) 
ORTOP oS eee tice oes eae 120 5) 177 132 396 350 1 | 3,580]17,800 
OLIahOMaApseiscs v8 v8 Gis ae 298 150 257 475 382 38 21 | 5, 720122),400 
COVE Tav el acs a: clin ees MGR cee ee 265 16 291 637 251 | 2,420] 160 | 3,280/18,700 
Pennsylvanian. ee ese se eee e 51 6 118 53 107 BBW ego so 1,750] 8,700 
Rhoderlsland eearak sees = Spite Serene 43 11 13 ti) eae eee 440} 2,545 
Southt@arolinae cee. a= -s-e 35 123 136 94 284 itil 18 | 2,515| 7,650 
Southw Dakota sce. ccs sens 1,130 PRL 735 |2,120 |4,120 | 1,030 2 |10,950/47,700 
PRENNESSCE a seh elehs cs tet ese ks 121 135 210 216 445 132 30 | 5,060)20,820 
SNA rs eter eNe ah eas Braids. oie apne 195 170 212 104 307 646] 349 | 4,075/15,050 
UWtahieee-eeiencts wetter sie cona ree 245 6 208 795 20 | 4,630 62 | 2,180)/12,710 
VISION E Extn etele ie tveds).susie delet sueuces ZO ates 1,070 246 142 L3G laehcreas 2,310)14,650 
INET BUITD leleiete cose sie eisceip 2 ibs Sh 114 40 179 173 237 149 3 | 3,550/15,380 
Wiis gtOMe sire: cle wloie sete olan 153 15 205 172 138 362 5 | 2,660)15,750 
WEG! Witea bolita 5 4 a5. 9 edo cos 100 9 142 218 166 316 4 | 2,860/14,840 
WABSCOMSID yA cane < ices cline susie. ave 218 1 816 306 466 127 1 | 4,470)20,250 
SVV AVA O UNA] IE's eteya iets eyelets ee le teiesenei 830 14 226 440 550 |12,930 9 | 3,320/16,300 
UniTEp STATES (AVERAGES). 143 49 229 358 491 353 31 | 3,370/14,980 

Albertacee ero to ole erie ii Lg SSO. lagers 857 |2,765 {1,362 LY sande 1,185 

British Columbia..-;..--. . UE Dre leeranreeteotes 131 440 92 ALLO) Peretousters 4,200 

Mianitobacire sch scresnoneree crest | BOGE: i hxdatns!. 426 827 397 VOD siceciccs 6,130 

New Brunswick...........-- SOU Aer els 376 404 219 GO7iireverarese 3,220 

INO Va SCOUA\s eats ciscets save J elotene i I eee ee 278 334 92 G29) |iqerercnene 1,915 

OntariOnieg. ferent ke se 233.4 lapaniter 427 552 537 34.0) lereepsye 4,820 

Prince Edward Island...... O72 lemenas 585 |1,036 ALGu el T98| ec, an 9,520 

Quebectrnsiacrtexe cee aceetcis G25 |b ewes 440 3874 321 AGN Nia sis+ 2,800 

BAsKatCHEWSI sess were see ase: « 1,752 14 700 |1,760 864 DO A cacy. toe 13,000 
CANADA (AVERAGES)...... 407 1 418 666 436 SOA prenuss 4,770/21,620 


* In Canada relatively unorganized districts with less than 1 inhabitant per sq. mi. are omitted. 
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TABLE 20—UNITED STATES AND CANADA. AVERAGE PRICE 


OF ANIMALS 
U.S., 1924; Canada, 1922. 
A B Cc D E F G H I 
Wool {Poultry Chicken 
Dairy | Beef Weight jonFarms, om 
Horses | Mules Cattie | Cattle Swine | Sheep tie see Value, 
Pounds | 1920. | Pe" 0% 
Alabama tae ttc. Seeioeen ae $69 $89 $26 $9 $9 $4 3.7 | $0.81 | $0.37 
APISOTW A Ak bis ole qed e'siarate hele 58 84 70 25 11 9 €0 1.24 0.46 
Arkansague aia onveace aries 51 63 25 9 8 4 4.5 0.83 0.35 
California ees accents be atte er 76 91 73 30 10 9 t23 1.41 0.50 
Oobrado ths Uh gs ouxe mavens 40 54 45 23 11 10 7.0 0.98 0.39 
Connecticut... carries aenk Ve es 78 32 22 9 6.0 1.72 0.60 
Dela Ware Fe sock Stocco eee 73 88 60 30 14 10 5.5 1,22 0.51 
Beetles Se Reger vg ly.s:arek abe 97 138 54 14 7 3 3.2 1.09 0.47 
CHOOT TIA Mesiv sO crie-staie le sccvaetatess 86 114 30 at 9 3 3.0 0.90 0.41 
abhGG eres beac tvs tes anes 43 53 50 23 11 11 8.0 0.87 0.40 
TM ino aze ties noes deste aerenne 67 72 59 33 14 10 7.6 0.98 0.38 
inidicinia Genes Mean ate tastier 67 70 57 32 12 11 7.0 0.98 0.39 
TOwast birds ts deco wenee 70 73 58 33 15 12 7.6 0.98 0.35 
Kansas rics ancitsates <2 cee 44 57 49 26 12 9 7.4 0.89 0.34 
Kentuckyer scatheiias nnane: 50 60 37 19 9 9 4.5 0.84 0.36 
Laity.) SSO B BNE Suet ange 60 89 37 13 8 3 Sea 0.93 0.38 
Maing Soho mecca neces: NCS as aoe 52 25 19 8 6.3 1.56 0.55 
Marylandey sry iet neues aentae 74 92 60 34 13 10 5.9 1.14 0.44 
Massachusetts............. pA ATE le 75 27 17 10 6.4 1.94 0.64 
IMiChigal aes vcroce nie derin cshatas 82 83 60 26 14 11 2.4 1.04 0.42 
Minnesota ge oneice dreta.o oscne aie 75 80 51 22 14 11 7.6 0.83 0.36 
MissiseipDl ct. ahve es wacarste 61 87 25 8 8 3 3.3 0.97 0.37 
IMISBOUEL entices eens sioner 46 60 44 28 9 9 6.7 0.99 0.36 
Mon bans): ereicis vieteie a aetna 30 50 50 27 12 10 8.7 0.94 0.40 
WNébraskaie,eiaacclets cit size erie: 55 69 54 29 13 10 7.8 0.86 0.34 
NOV SOEs ois huare ea Petloes 54 57 60 24 12 11 8.0 1:12 0.48 
New Hampshire............. LOST Rl 5e reece 59 24 18 8 6.6 Lith 0.57 
INGWHICHSOY hat cicrinslaniereeoreters 109 122 75 42 18 9 6.0 1.62 0.55 
New Mexicoticacwas «cet 37 58 45 22 11 8 6.0 1.02 0.43 
INGWad OD sien dctee eens 106 110 62 26 17 11 6.9 1.43 0.50 
North Carolina.............. 98 118 40 16 12 6 bao 0.94 0.41 
North Dakota vencicce tas 53 63 44 21 13 10 7.9 0.80 0,34 
Ohiots ees chide. Beanies aeree St 88 57 31 12 9 7.3 1.00 0.42 
Ol ahomar ser tcesc. weatevtn 38 58 34 17 9 7 7.4 0.93 0.35 
Ovegonisittete aa wicca ancien caeete.: 64 71 60 2€ 11 10 | 1.19 0.44 
POGUSY IVES Ware «kote ai einen dois 94 103 61 31 16 9 6.7 1.22 0.47 
Rhode Island o.o..0u scent 120P i A ee 80 29 20 10 6.4 1.87 0.59 
South Carolina, .. 025.65 00 < 96 121 36 13 11 4 4.5 1.01 0.45 
Bout Dakotang. nes. senae 46 1 47 26 13 11 7.5 0.88 0.33 
MO@NNGSBEDS kc viageieatisas cleat 60 7 31 14 9 6 4.4 0.89 0.37 
SPARS Seaitete eiciarewiave nie 53 81 33 20 10 7 wind 0.88 0.37 
UGehishen ea a rrers AereSccee ests 58 55 58 22 12 11 8.2 0.83 0.37 
Vermont wrie tee deccnaeeae TOD TMI See eeeee 57 19 14 8 6.5 | 1.43 | 0.54 
WINGINIA MPa neces colarin te 70 90 40 27 ll 9 4.9 1.08 0.42 
WasHINgbOM. tance rans settle 60 66 65 27 13 11 9.0 1,21 0.48 
West. Virginia 2.6 cc caenee 75 84 40 29 12 8 S2 1.01 0.41 
Wisoonsins Asa Cotes ene 87 84 55 23 13 10 We 0.91 0.38 
Wvyoming......... tere 28 51 50 28 ll 10 8.0 0.98 0.41 
Unirep Srares (AveraGe). 63 81 60 24 12 10 7.4 1.00 0.40 
Nlbertateric.cunieet Chae OR At Sechee a 38 30 9 7 
British Columbia............ LOD: Fl Rise 69 46 11 9 
Manitobasamene dene rey ete Ls eee eG 42 34 8 7 
New Brunswick............. LOD. D | Sais are cers 40 36 11 6 
Nova Sootlaacevaueneietters ae UEP nd fie Sea 45 40 11 6 
Ontario gicrgecsteaasin contra: UP es Rooted 58 48 10 9 |Data not/available 
Prince Edward Island........ 11D Sl eiacnnae 47 35 10 7 
Quebec. 73.10% soared eee TAS Fonte. 45 35 12 8 
Saskatchewan........0c0++0+ Le ee 40 33 8 7 
CANADA (AVERAGE)....... Sac eeeiee 48 38 10 8 


1Tn 1920 the average value of all poultry in the United States was $1.00, and that of chickens $0.97. 
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TABLE 21—UNITED STATES. INDEX NUMBERS OF 
COMPOSITE CROP YIELDS * 


1 


A B C D 

State | Highest Lowest Range from Average 

Index Index Highest to Index . 

Number Number Lowest Number 

1910-1924 1910-1924 1910-1924 1910-1924 

PANIED ATIVE MP cE cc cice ta gaan. tke stes. ie its 2 110 64 46 93 
PAT IZON AMP CMM aie ue i siesic eosin heise & 116 75 41 101 
PATE RATISAS POMS Neate tee ttn, TEN we he, anh, 110 66 44 96 
C@alitorni ameter ten beck ire oes ee 110 88 22 100 
Coloradopmsnnr ce etch eee eens 107 78 29 94 
Connecticut amine oe Meds hclntetcoe a 112 94 18 102 
Del aware nronmerom felis cit res 1 aateen: 112 88 24 101 
CLOTNG Dummies raster t his es ENG, oe emo Re 112 91 21 ‘ 101 
CeOpreys Scouts Sea ee Oe eee ea 60 61 $98 
lah Gaye e eye rare ein cusietlcvsds ti svan sean 108 79 29 94 
LOD AION So: cere er to ce ee ane eee ep ae 118 80 38 102 
irre sia Alana eerie neers hk ss atta wes x 113 88 25 100 
TO Wane ee Sens hate ecto ns, & ele lioed se See 128 82 46 : 104 
HAIN BASIN RFS re Tens Gain era ates: 129 61 68 101 
Wen tUCkeyaym cies en cite atone «Motes 109 83 26 100 
IOAMSIAN Yo cid ase SOR ole ok Ae 107 73 34 95 
Maine weet erie heh toe foro 122 84 38 103 
IMarvlancin air Wetec fechas hicue nase ik 113 90 23 101 
Massachusettsiinnciawers os wwe sree aes 116 90 26 102 
Veh ig aria Sep nest erate Ahan nate caret tees islal 85 26 100 
NhimnesOtay. Ace mica synths sister Rieiniee Stes cow 123 79 44 102 
INSERTS EIST Of 61 Giant Gey coat ot eRe Re CRE 103 66 37 93 
INDiSS OUT eee cn eRe veriohntens obs atr, wuss 124 (al 53 100 
IVVORCAN A ser net er ee: cial. oun tG soc 107 40 67 86 
IN GDrASk shar wereners ie cas ebeetereneag sucker ste, ihe: wins 137 74 63 101 
IN Viel Bieraete eetiisast see sey vite ene cersi's, say S ee 126 83 43 104 
INewetlampshine ny. seein sane aay cate 119 85 34 105 
Pe Wao GEBCY fonts eine ce isle ae uci eee eins 127 88 oo 103 
ING WANLCXICO s.25 oo eeertane a ctisisiels ee eee 110 59 51 93 
INGwaNconkcor sui: <tearhit tate ae 111 84 20 103 
Northt@arolina te. sariic nes (sm: Maen. o)- 108 82 26 99 
INORG H oD CO Gait eeetie tra aches ioksks ciseet 142 43 99 . 96 
MOV OT een tee eo tec as tans cose entuh suey te ose 112 89 23 101 
Olah omamranaean csr orks hee rake oO Cie uan 140 62 78 96 
OVER Oe A IT hee wood oc ON mule tare 117 aa 40 98 
Penney lvaniaepe eee mentee cis ree 110 91 19 102 
RUN Ode Welama saceic aes Pes aretsVayercce det 5 U5) 89 26 101 
Southey Garolitarercccetoeeerew «dere wiser ate 106 68 38 93 
Southelakotaicec-c Mott is ce tobe bynes 139 48 91 100 
EPEMMEBBEE i. ve ccic: <eha sth ahs sw as she RES ws 105 86 19 98 
FIRMA ewe aries eas ase eds hae g eph oe eee 124 65 59 97 
LORNEE ath Reto aie Geaaticl oe OeRIedS wiche. teh cee 109 78 Si 97 
WESSETO IN OS. ocho, honey meet ala thao gs aaron 119 87 32 104 
VIDS TaD OTE ANE, oe vs ep MENS RCT ites eco: aE Ea 114 86 28 103 
WViashinetowlergaceieciess orcs pens ere veers eno 118 68 50 98 
WiestRViT eI MIA cee cece ce etree: oe 123 7 45 101 
IWASGCONSIT erin tea Ralevee« Soretes aetna rs 114 86 28 103 
AWOL bal Aes. oie eeckc i eee maueeonge a aig athe che 113 65 48 93 
{Uns Gi sine MU Waobel, Bek nara oor aos Oc cape ee Gate-o-o-0 Gael wecoIi tra Oo recocen | ciolcatoreeIoien 99 


* In computing the yield for each state only the land planted in crops is considered. The yield 
per acre of tbe various crops is weighted according to the relative importance of each crop. The 
resultant figure shows the productivity of an average acre of cropped land in one state or year com- 
pared with another state or year. Irrigated areas such as most of the cropped land in Nevada 
naturally have a high composite index number of crop yields, while places like North Dakota where 
highly extensive agriculture is practiced have a low index number. Allowance is made for general 
trends whereby the yield of various crops tends to increase or decline by reason of better culture, 


exhaustion of the soil, etc. 
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TABLE 22—WORLD: QUANTITY AND VALUE OF FISHERY PRODUCTS 
(See Note on Table A, Page 507) 


FisHery Propucts 
Continent and Country Guantity, Value Pras 
Year Millions of Millions of | per Pound, 
Pounds Dollars Cents 
| 
Arrica (ExceprT Eaypt)............. ES8ts ) will eto 5:0 
1 DT Aig 0] ae tee At REPT rth, ania PRORIC LC OIG 1922 80.4 8.1 10.0 
Asia! 
CO) tho Wea Sa Seen REG atic ict Gee H este © MEI. Se. scatters 150.02 
India and South Western Asia...... CBE te il Ue cece bree 20.0 
J ADAG trorancrteats; siasedeeer sre etansaretaharatenarane 1918 2,500.07 89.4 3.6 
AUSTRALIA AND NEw ZEALAND....... est. Sag ee areas 5.6 
EvRopeE: 
AUstria~HLUngary cp sient sal eee 1911 | aeececeens Ort 
Belgium cnn oe oem icici tei econ heie “ye LOLS ere ate. jal 
Denmark 2 fo.+, scctute avre-vietes aueteuceetenells 1921 | 185.8 9.9 5. 
England and, Walést nme cce «ceil et 1923 | 1,289.6 65.3 5.1 
PAROS: clas cay Files ead Se 1919 eee Ae ee | 84.7 
GERMANY. cents iced edie ers ecnetrae ree 1919 | 754.4 10.82 1.4 
GQrOOCE oie ietetsusisieiane saute ohh wie ecemeagere 1923 85.03 28.08 3 
Treland’s acevo saene vara oh eee 1923 lature ceecteadaeSt Suv. 
Bd ao ant: reiorin eaeaes aces TOU |e ersane 3.4 
Trelandieccc dicen sie or iereneie sreeuee neces 1921 53.4 1.6 3.0 
Netherlands. ercinvernite/atarstae ere steerer te 1921 373.7 10.8 2.9 
NOE WEY co io wie oaiciot 5 < omcag an AS ph a Wee 14.04 
Portugal:ce 0 cic cic ces ciucetras shi mecheunt 1918 Hie Seca aoc 36.9 
RUBGIG. «creole: Sen carne Cela pieoraaienee est. 1,206.02 50.02 4.1 
COULD? occcjcit os ate o:1 ersweibuoke onnesnete aye 1922 666.6 18.8 2.8 
SBN ccs eyena isn isivcs geeurtare Ar Nie cements 1920 889.8 (2.2 8.1 
SWeGEN si ccd.cinteicteitieere shal. once ee 1918 300.4 22% 7.6 
Other; Burope;.s<.260 es cece teens est. HE Sec tencnetcaena 4.8 
NortH AMERICA: 
Canada ..:. feta Satesrsvetn0.9 aevialemamg eos 1922 il) sock, a rice 27-6 
eatin A mMeriess osc cgsassic 024.400 ees en ee ey 13.0 
Nowfoundland!. . some oxen cvs Siete L920" | || Aree pein 35.02 
United States and Alaska............ 1918-22 2,756.6 90.4 35.2 
New England States.............. 1919 467 .3 19.8 4.3 
Middle Atlantic States............ 1920-21 863.7 24.4 2.8 
South Atlantic States............ 1918 332.6 Ses 1.6 
CHIP States’ 7 sence creteete eo eee 1918 130.9 6.5 5.0 
Paoifie:;Coast States...c.. « «cenit: 1915 286.2 9.3 3.3 
Mississippi River division. ....... 1922 105.7 4.5 4.3 
Gresiglakess +5 Situscuicanc nate 1917 103.8 6.3 6.1 
Lake of the Woods and Rainy Lake. . 1917 22 al 5.5 
Alaska. cor veets iis tice Sie iene Ok 1923 315.4 10.7 3.4 
SourH AMBRICA: 
ATPONUING cra ccccehesenai ities careiand aber teas est. 48.8 2.02 4.1 


1 Including Faroe Islands. 

2 Hstimated. 

3 Exclusive of sponges. 

4 Exclusive of seal and whale products, 


TABLES PERTAINING TO INDUSTRIES 
OTHER THAN AGRICULTURE 


TABLES 


564 


oz : 000 | oe ee Zz ol ea neecuheneccescn¥e anener -gIggIY 
1°82 ze Ranier be ; seh teach ete : 0°02 0“oe ; oT cece eee senses eee es gBysITEqZyy 
g'c2e'9 | | 9cc‘T | S'FLZ8'L | +x0°OT x0’ 06 £08 22 ¥ GP ¥Z 9'1Z Sa oer age ee 2 eSVISy 
1 9F 8 61 €° FOL 0°19 OVGS Ah pee 0°08 0°02 = ¢°0 Tos ress esses ss gouty GyNog Jo worms) 
eds Call 9°8 8°¢ So POs eae ae 0°S8 0°ST cI FAC MMI" gpa eee Biase ke tie “stun, 
Ul eg 8) bee keee AR Be reat ee 0°00T bee irs SMM era iI Pr fccetcsttt ee (qsqug) pueppewog 
COLT z OL 9° 80T 0 OF 0°09 L 66 2 Oe lesen 629 G98 ‘oqo “elsapodqy 
z 91 Spa pt ice es gee 0°00 C66 Me a as 8°0 g oT “** puepeseAN 
$°F1 oO OSes eee Ih ste wine 6°06 0°6 O'T oo 69 [toe eettetteetses ++ onbiqurezoyy 
9°S% rT Once ees Be Mp SPS ee aed 0°L¢ 0° €F i OCC a a ee oe eS 099010 J 
LS Zz po Se Hy wat arrae ed pak Se Sethe 0°00T See eee 90 ee seceeceseee ee +> 7pOseREpE 
Pops A ee We cea ere aD cca | oe ore o°eI 4 OL Prertettenttenesese Ln pereetas eiqry 
o°6 °'0 0°0t leastarereatek ives te 0°001 See be q-zg | [ecterstieueteteeee fe ae + guaqrT 
Ee et | rT QROOT Sits (accanat: (bac eee Te era “+ (asendnyi0g) Baum‘ 
FS os ie Rae Ge Neg Wie a a pa O00 Taael) aa sae oan oe 0g 5.0 aa et lt al BUY W1S7}89 MM YOu, 
0°8e ¢°9 Gt | OD OOTEe Ge Sa eae Oot Lv wouyy [euozyenby youelz 
6° 2 CO ec re ee es Bee 62 } 0 OOL ceowresas + | 8'0 | Ss) 2. #144 ““**uepng pus yd Aaa 
o°8 80 Cae ial lle ee ape ip ene O00 Lagi ee og ean | SFI Ve Sty leche cee *(qouerq) WooreUre) 
O'FIT OF G'L1z¢ 0° OO 200 Gen SE ae ata eo 9L Neca OG, emcee mea lie at “BOUTY 389M YSN 
210) aoe | Pa eee oe ai eee ms mae’ CAN 8 Seal arte Ger och nll ede ca og i i0 jc Bolaypy uieseM YING YSN 
g°¢¢ Dine 18S Or 0°66 0°16 gL cr iat fe O58 fiomes ge as Bouyy seq Ys 
#°6¢ 2 eae ea |) ae a oa OOO Tams us Mena pele ae aes OST (Hel ya (9 eA ah ae 2s osu0D URIs 
ae o-t oor | | eens 0°00T eae em eon es ae WEE care eee ejosuy 
Get ream One ¥ SZ 9° FL ea an 0°0¢ 0°0¢ eI tO ° GM ae? Ortega ope “Bes, Vy 
#08 (Sy an kn Pie cs ec | UR lI a 0°08 O'L1 o£ 61 | 99 “os eruisshqy 
6° FS9 G9 GlCS6> ally te cee eta 6 96 Ge 60 9¢ LO, Cie oe cot voINy 
Z90L‘O| 6 EIT'9%| T oe0'ss| «Fe «9°99 9° SF 0°9T oe tF eye S20 gear ar "7 aTHOM 

qaaq arqno p99 7 o1qny) yU99 lod 

jO SUOTTIIP|}99q DIQnD| peuMO peumQ |spoompley |spoompie yy say | Boly 

30 SUOTITTIN ‘raquiy, [jo suoyyy| AleyAU Apyqnud yeoidoiy, jayeieduteay, BASTUOD) |‘syaeyiqequy puey 

Poet MBS LqyMorny §}8010 J 848010 \7 ul GaIY jo | Ul BaIY JO ur eS Me OT ted valy 1®39.L solljuUNOD pues S}ueUI}UO/) 
Jo 400 jo ang [enuuy [jo Jue Jag|jo JuaD Jog) es¥}zUs010g aseyUsvIIg aoa oot di 4so10 J 0} 4Se10 4 
[eA jenuuy jo Oey 

£ I H D a a da 9) a Vv 
| 


‘savInosay JSa10,q -yMvyiedg puv uoz wor sie vyeq = (“‘Byep ArOJORJsI}BSUN JO o[qETeAvUN yueseidei YY 
suumnjoo ul seovds yuR[g *So}VUNTYSa YSNOI ATOUIOI}Xo OV VISY PUB BOF JO SoltjzUNOD oY} 1OJ 9[qe} SIG} Ul UdAIS SoINSY vy} Jo Auvyy) 


(20¢ 98eq “Y PqBL YO 2}0N 928) 
NOILONGOUd GNV SHOUNOSAU LSAUNOT :ATUOM—Es ATAVL 


565 


TABLES 


‘ao0[AeD SuUIpnpouy 9 


‘rodoid ‘eurggd JOj 9inZy YyIM pepnypouUy ¢ 


‘soyeqyg ABleyy GM popnypouy , 
‘under YA popnypoul ov suoTsor 


soy} ‘esomlIog pues wasoyD AO}J ieodde soin3’y ou oslaqyM suuINn[oOo UY] ¢g 


“‘saIpuy ySeq YOING 99G z 


“YBMVIBG SOpNpOUl OoUlO_ YSIylg JOJ omnsiy 7 


QOnooonnnd 
or) 


N 
N 
A 
bon! 


26 G18 T 


On0S 


TSI¥'T 
£ 
T LLY 
£ 
T'889'T 
8 FI 
8 


ee 


NQnrnOoOKDNM 
rm 


rOaOrnrnoo 
Qtnn 


JSh 
“6FT 
SO 


HOOoOMOoOMN™ 
nt 


et |) 8.86 0° 00L 
GS ¢° 16 0°00T 
88 zGI SME 
aoe tae 7 0°00T 0°00T 
0°ST 0°¢S8 G16 
E16 LCL ¥ 98 
L 0@ €°6L 0°S8 
9°6 F 06 & 68 
r'9 6°e6 | 
0°OL 0°06 0° 001 
ieee e 0° O0T 0°00r 
(Ga SAGO Ul = Seen 
rae 0° 00T 0° O0T 
a ee 0° 00T 0° O0L 
oS oce | coe : 
SF Z°66 Bon 6.0 010) 
GG G16 L 96 
Acetic an o:oot | coc 
Oras 0°88 9°ST 
9 9 9 
6° 3T T° 46 0° 00T 
0°OL 0°06 0°O0T 
L LE €°39 L9 
hone Cote 0° 001 $86 
0°O0T 0°86 
6° 3% 74 0°86 
O'8s- 0°S8 3°86 
g. £ £ 
0°Or 0°06 0°00T 
£ £ £ 
«0° OT *0 06 og 
8°0 3°66 0° O0T 
0°Or 0°06 0°O00L 
0°OL 0°06 0° O00L 
eae Pe) i 0° O00L 0° O0T 


*1oquIty JO UOTJONpoId oy} IO} posBueur 

918 S{S9I0} 04} oIOYM ‘odoiny Ul YRMOIZ OY} JOJ UDAIS BI ‘[3O% P[IOM eG} JO 

yey ueY? e10ur JO ‘43 "Nd QOO‘OOS'98E'Zs 424} Pex0T Oq [ITA 3T “OIG Aq woly 

-B4SBAOP HOIYO IO JUIAoId 04 udAD OpBUT ov S}duUIO}}8 OU PUB I[QUIIVAB BIEp 

OU a1B 9104} VSNBOIG ‘SUOIZI 9}¥IAdUIO} BY} JO }S910} UISILA OY} JO YORU sB 
[J]a4 SB yS9I0J [VOIdOI} ULFIIA Jo SBoIe }S"A OpNpIU! JOU SeOp 9INSY Siy], 4 
‘OIQU[IVAB VYSp JOCKS ON “PoPBUIIISH » 


Ler | 9g Gres acer res eyeasny Io 
| 9¢ ZFI Saree oeL ory Bann, x ees Tero Oy BUOWIA 
0°01 225 Peon wee ee +++ grueuise 
Paros 5x cg 9°T : sess erersny yng 
6'z TL¢ £6 NSIONS Gis Recta sacl hg Pasir eee puxsuaent) 
9° EI c¢ Soha it en Sat YING MON 
Onr QZT ine CAREC 
$'S LFE LeSh VISVIV4ULSOYy 
0°22 nT Seta ee -++* Keyan, 
va 1G 0°6z bee eee eee seer tees ees eiyeung 
tee ee es Z 9° LI “7 * * * $}UAULITIZOG SPVBIAG 
0°OL €goL ¢0€ Le i Se ae ESCs 
Bp oond rays OF 6° 2Zz beet eee eens eee eeees SuBIg 
Gea ee sce 0°08 it ++ yemerEg 
0°96 6¢ Le A oem | aha (Re Ob USB EAN: ASUS 
0°39 168 S160) eee “so RIsy UL BISsNy 
eg £F OZ0G) Sl Cert ae spuvysy ourddyigg 
Re aib.0.ce5 ze 0'8 tees esses te gisiog 
G°CF G UORE a || RARER ee aay “Bldg pus oulyse[eg 
9 92 SSCA Wes ea aan 2 SEU OIEIING 
fope 5.2080 16 6°99 Doce sees eee sees ss goquag Aepeyy 
toon aacnonaat Zz 1°22 “"-BInpByy pus vave 
8 Guy Nee ae ees todoid ‘ued 
9¢ CCS Mili ae ak ali ag "7" (qouerg) BUlyO-Opuy 
9 CAG SU i eure yaa, (se781g PAQBN) 
6 amor eli Galley Pree SS (ysiiug) 
6 £° 8% "22 BIOL) SIPaT 
0z ZG) Woven es +++ egouli0g 
€e 1 hig SPAT Fea oral 
81 Gregg | proces a ae ia - = uasoyD 
¥ CE ne *-*gedoid ‘eury9o 
8z 6.6L [cc “uopha9 
IF L9G \otct tc ees +55 + = gaqazad 
ee Bi 069 Og 2 eee eee ee ees eC ONG) COLE 
DOU Cate S Oe ggg [oc “+++ (qstqug) ooul0g 


CEOCASTAONMOFRMROONRANOCHCOCHHANAS 


pauMo 
4puqnd 
8]S910 4 

jo JuaD Jag 


ad 


SpoomMpseyy 
[eordory, 
ul vary jo 
aBeyua0I0g 


a 


Spoompleyy 
ayeisdula |, 
ul Bary Jo 
aseyUus01Ig 


(@E 


po hee ECE 
tam N ial 
a] 


"GL 


- 
ive] 


rnmounouadt 
oo ise] 


S 
N 


ios on 
i) eer 


“S9 


S19JIUOD) 
ul Baly jo 
a3ByuI0IIg 


e) 


IAWMAHABD 
Loni 


Ss 
—— 


nian! 


= +H 
Saal 


o 


AMAMNOnAKNRONAWOWMNONN 
a f 


ras 


sal0y 

‘sjuByIqeyuy 

OL tod vary 
4se10 7 


a 


nl 


KANN WOND 
AAAASD 


WMMNOAROARAAOAV 
et oe oe) 


ARAOMAHMORDMDOON RAH AOHWDOWNOD 
mOoOnrNae 


BROOD HONMS 


MOM N OO 


oooro 
9m Ooo 
ONY 


N 


beets sere ree eees comedy 
styer > DuUBlOIg 
Ey ats tite eter arate betes ress  gigsny 
SAIN COMO POOL BIUBUINYy 

5 thom NaN Deareat eee + <- peanqi0g 
bi cin wet elon Sale ca beet nicer mate ‘ puvjog 
Re rn Ten 6 OT ho KBMION 

: “* -spuelleqqeN 
* ZinquaxnyT 
‘o eruengyy 
Sore ee BIT 
Aer Cree ae ere ear Chat Ea + Speay 
RS oranai scab tote MELE NRE +++ puepery 
2-2-2 > AISSUN Ey 
yin wie eke tera eeareers ++ ++ *goaeqny 
* AUBUIIOD 
 e0UuBLy 
SOE IT eI Pe eee Re * pueparg 
5s ply he Wikiwil as omspeteuaiel siemens wiuogisa 


Scots Vans abonal era Viareae sae pus puepsuq 
Bd aie ewt ar sia on Sia enone oa st es entars + yreuuEq 


Sea ale miata hep eielivlien mo laye * BIYBAOTSOYIIZD 
SOG So Ooo ec Oe “+ BLesing 
Dies ia > Namo eee * UINIZjag 
aw valioe ace otal in ia seen oun ha lean le “++ Brqsny 
sos eessnese Siious stele teteNete hae Ta **-qaoungq 


** Bouleg 
Gi dkeletd sche) ats pies tet “+> puypeaz MaN 
mets gk ik ALE endeg pu vous Many 
Jer So AeA Cop eee eee ** gureny 


aw Uwe. C10 mis sicie se miss es 2? CO DUCISE ty 
“panurnuoj—vVIsVIV4ls0Y 


voly 
puey 
[P10L 

0} S910 F 

jo oney 


Vv 


0° 221 oe 0° 0zI 9° 6% 
*¢'6 #6 L aL LT 6° 66 
0'000‘¢ |} 0°000'% | O'ITL‘ZI| 2 EE 
6° 097 6 OSE LOLe | &6F 
0'FL 0°92 0 00L £°86 
0° S98 ¢°Z0E C°LLT 9°69 
£ 6FI L282 ¢'0ZE 0°62 
0°9T 0°91 02 P69 
6'e LZ 09 0°09 
L'&8 £°Z01 £° 961 8°29 
Z°98 8°89 F901 6°69 
F'88e jaa zeIP OG 
69 Z'9 «LPL ¢ 86 
£08 Zz PL 0 92I 0°02 
0°¢8 $98 0°06 0°Or 
8° 299 9° #09 0° SFS'T £° Lb 
0° £99 0° 008 0° £96 ¢°e9 
6° 8eF 8° LL8 0°ZF'T 6°59 
I°¢¢ #19 8°89 ¥'16 
*9°8 *9'9 «LST ¢° 96 
I Onde oe 0°0F I'L 
Q 8° 11z o'ece 8° FOS 6° £9 
aa) 9° 6F 9°81 0°ZIT jee 
a cee 4 L'82 8°cL 0°29 
= ¢°zel ¢*Zel 0° 99% r #9 
6°2F8'L | Z°:091'6 | G°98g'zz| 0°9F 
Pa ere oc Pr ae ee 
0° 0° F 0° FE 9°88 
ah as pe es ee ek 2 
Spr eae ae een a 
ah : Ar ae 
jJ99, ol n 
99d OFAN Ho aS yaq 21qnD| peuMo 
Jo SUONEIN| gaquiry, |jo suogyy| Ajayeaud 
arg MBG 4‘qyMoiIn 838910 
Oo yn enuad O yUI4) J, 
Pony RS I Vy [jo quaQ seg 
f I H ra) 
| 
Re) 
Ro) 


salIjUNOD pus s}UIUI}UOD 


panuyuoj—NOILONGOUd GNV SAOUNOSAU LSANOA ‘ATHOM—E@% ATAVL 


567 


TABLES 


‘requiyy Jo woNONpoid 9y4 Joy poAvueuUl oie 648910} aq} d1oqM ‘odoing ul 4}MOIF OY} IO} USAIS & ‘[C404 

P10 9y9 Jo J[VY UvYZ e10UI IO “45 “Nd EOO‘ONS‘98G'Zs BY} pezoU oq [IM 4] ‘aIy Aq uOly VYSeAep Yoo Io yusAeId 04 uaAa OpeUl 918 84dU194}8 OU PU 9IGELIBAG 
BICP OU 1B 9194 BsNBI ‘sUOISEI 0}¥IBdUIE} 24} JO 48910} UIBIIA OY} JO YONUI SE [JOM BE 4SoIOJ [BOIdOI} UIDILA JO Svoie 4SvA apNyoUT Jou seop oinazy siqy, } 
“OIQVIIVAB VJVp JoVxa9 ON —“paqyeUlsY x 


0'SE Ih ale 6 6E 0-02 OOO TIS Gi Been Se sar eae G9E oIF S[enzoue A 
¢'SI oe #:1z sere ae O:00L | cctttt | ote ee es apr en N|Gb Go Genito proba orc sengnip 
OOS ea pean ae? 0°0¢ +006 £° 68 OE aetna stat haa S8& GOS Mee eek Oak oie artis toot She “ni9d 
0°OI FL FLT 0% APN || abe eee: |posone oe 090 Ogg fects “+ Kengere,y 
cred) TO 9°0 *0° OOT O 007 Pian |e pe aah 006 °F 0°86 Sueme) Your 
0°0S es 0°0¢ #0 GL 9°18 ESE a) dilpeae wen e 886 0°94 “opens 
6°0 9°0 GT «0° OOT O00 Tat ae meena a es 006°% 0°06 suemeky Fong 
0° 00T 0°Or 0'OIT +0 06 2°92 Si SGan Mile it oes OLZ 8 &$ ~ SIQurojosy 
€°8e9 LiSYs Se aoe te Salar *0° 06 a €°88 JAE LL 1 es A arg eat me re gira ch tite) 
L¢ 6 9°F 8°86 OOO TS Bi span cae eae cla 6S ‘T 6°98 Suen) sag 
0° 002 ‘T 0° 00T 0°00 ‘T «0° OOT OD 0G Rell sey ee 0°OT 86E GLY (> [lzeigy 
OR 9°S 3) 33 6°16 182 0°68 LO) 8 et bate ara OFF OS Sia eon atin Hen ts OA Geek hace **BIAyoq 
0°0eT 8 LL 0°0¢ € 16 18 8°96 £°% (a O0GE T 9¢ eulquesIy 
6 CESS 9° 896 BEESON Tie ie Sgsetan ae saa - £° 68 og) Gg SCE OL TESA» oti ore een “"VoIuaNy HLAOg 
ef a) plates £0 0°00T Pncaroore |) yang ita preci! ance che ; 9 ORT [ettt teehee ee “+ spurpsy uit, 
0°'0S¢‘OT| 0° O¢L*ET) 0° 99a 'F T 62 6°06 8°19 Gg G86 We i SS Ebi eet 897849 pez /) 
O'FI ZL GL £96 x0 $6 «0S 691 4 ar aie eh POs ae ce eo CO DERN ES, 
O'LT OP tH 1'88 Or Bean POLO Te NAR gate ae: ciel eau e (5 T 06 “es * ory 0FI0g 
OF 9°0 oF «0° OT OXOG ae a0 O0 Te irl ReiRieaae cecal Wt Saeed nes ¥ Glo 0°09 Pe SOBRE 
08 0G 0°OL *0 OT x0 06 gL £0€ LOL Ge Se 5S Ge le ee BO SBIBOING 
0° LF S06: | Bide aise 8 es ee ee ae 0° 00T 8° £6 £96 8° 8S 7" **ropeiqe'T pue pus[punojmayy 
0-s¢9 UP Gaen «Wl ge _ «0°06 «0°08 o LF 8h Tash es ae OOO TT 
06 og c'g ¥0°S8 BPG I pia, || 0odcseas |) eac0cse 5 Or Oe fcc tree es ese oporeurer 
09 ca T2 x0 0G *0° 08 T'6¢ GLE . ROR ir neha Gi RA at ERAT CONS | 
oz °'0 og 6 SF l'#¢ Oo we 0 OF O°6Z [ttt eee os eae RT 
0°06 GP CFS x0 OF x0 09 Ley. 4 OOO. ae ali tip Bs ae i oo ee Tae ae er 
0°06 OT 0°02 *0 OT x0 06 0°01 06 0 S9 *“* e[eureqzenyy 
0'Or OT OT x0 OT *0° 06 GFL Oot OSL al ee ke oqndey weorurm0d 
08 0'8T 0° 6& 0°S8 0 ST 0'°¢ SF ORY, eqny 
os 0'F 0°6 «0° OF «0°09 0°ST F6l GGL “**B0TY B80 
TL €6e°1 GeOODG ES ao as ei; Lg £°€6 9°16 £28 OS gah: ie Se eo aes ea WISE) 
+0 60 ce! 0°09 0° OF 9' FF 006 74 “"seinpuoyy ysyig 
9°0 OT cor SaVE G98 2a ¢9 0&1 “spue[sy eueyeg 
OIL Oe ee Ae eek ; 0°O0T L ¥6 026° LT OF SiGe) 4 pre I ge eae id SPISE ivy 
SMOES Cit ORGS Oy EO LOS rrr 9) ical cece | cians FGL 0OT 8°96 “7 "*"VOruany HLYON 
Z 66F ¢°F8S 0°069 Fee QUOD een eat bs 0'SL 0° S% GI BSS 

SP eta 0-18 GLE SRG NG) a eases 0°08 0°02 9 LSS 

¥ ELE ¥ I6L'T Teche: 5 vy 9L CRA eos a Sack ¢°L8 96 8° FS 


568 TABLES 


TABLE 24—UNITED STATES AND CANADA. LUMBER PRODUCTION 


A B 4 oe D E 
: umber 
pale ans toe Cut in |Production! Production 
1992, aor M ie Maximum | per 1,000 | of 1922 in 
Millione of o C “ Year, _|Inhabitants,|Per Cent of 
Se ODEO ea Malionsmor 1922 Maximum 
Board Feet| 1870-1922 Board Wee 
UNITHD STATUS... sa. esse oo eo 31,569 1909 298 71 
NORTHHASTERN 220.5 p> etre rete 1,423 1899 44 25 
Maine..... Me ne pa etre | 362 1909 469 33 
New Hampshire. ROW te ao DC uti 181 1907 405 24 
Vermont. 96 1890 272 25 
Massachusetts.......- 95 1908 24 25 
Connectiout.t.c 6.006 ae Mabag res 53 1909 37 32 
INew. ¥ OF les. eereta ere ake uo 222 1880 21 19 
INGw. Jerseyieucs «estes onc eines 10 1880 3 9 
IPennsylwanisiers ceases cee 333 1899 37 14 
Marviandiiar peta crs crest ee 54 1909 36 20 
Rhode dslancd pan seubec ete oats 3 1907 5 9 
TPIGIGW ALO cieekgen oo eile coheteeaae anes 14 1909 61 25 
GUNTRAT We ciiocs te eee cinerea 1,762 1899 69 31 
Ohio77s08 io nie eh oe egies 137 1899 23 14 
Indianacm-- 149 1899 50 14 
Lilinoistereese ee 24 1899 4 6 
IMSS OUT atackc earn snare t ore neta 202 1899 59 28 
Wiest: Virginia Sayed neve «sores 554 1909 362 38 
en bUCI yee at Nae eiatrecs cea tte beehs 210 1907 86 23 
PL CONOCBRORS 5c Ne eis tess ee oan 486 1909 208 40 
PAK, SDATIWS geeteeten<,c)ces cues Giseae aie 1,944 1899 214 22 
Michigame. hb. us. ue 657 1890 169 15 
IMGMTVER OLE Gran clu ek il on areotn aretarese 512 1899 208 22 
(WASCONSITE: cree eae ciety nk aioe € 776 1899 284 23 
NortH CAROLINA PINE STATES.... 2,409 1909 358 47 
Viteinia: ke arene. es eer : 617 1909 261 29 
iNorthiCarolingronie: cite: <n ean 936 1914 353 42 
South Carolina i. «wees stes es 855 1909 496 | 95 
SOUTHMRN) STATES. 4), hers open s0,0 1916 636 78 
(Georgia a aemcns oc aires ene 809 1909 272 60 
POLI G css ast mak ars oc ree eager oe 980 1916 956 69 
‘Alabamaa. tice « Ato bts See 1,458 1919 606 81 
MVSGIASIPD! estar. com om sae wee e 2,268 1916 1,270 83 
A PKANGAS a pitidicacc wer wits ae aos 1,382 1909 770 66 
LOUIS AD Ora exe nch gin eee hese mbit eo 3,386 1917 1,840 80 
PL OXASs coh abr ait hadi ecm one ae 1,543 1907 318 69 
Oklahoma, jae eee cosas teen 149 1916-17 70 62 
Rocky Mountain STATES........ 1,430 1920 416 84 
IVEON GANA. tere mies tie age ene ssrahs 303 1920 521 74 
Tdahoteee cea comer tee 858 1920 1,870 89 
ARIZONA ore oils & wna ree ‘ 89 1920 242 74 
New Mexico... ee eS eet ; 126 1922 343 100 
COlOTADO Was Sa ee ee 39 1904 40 27 
Utehtt Se eee Secret 7 1880 15 27 
Wey Omni oe Sees aaanntesat ene Mee Raped 8 1911 39 24 
PACIFICO  STATES:...ktast-atiswreeees i LOCOSL 1922 1,795 100 
WiAshingtOns cosine ums iise ttre 5,836 1922 4,130 100 
Oreponiwyrearnan nant ae ee eee! 1920 3,750 91 
Galif ornia Ty. sg. aso uta veer wea alge 1922 468 100 
ATE LOTRUR Peisidahed ate siuanieely sane 45 1890") ©) we GlS ae) craven ¢ 
Ce Wwata chia s Maras hE han eme eed | 2,8693 1911 326 58 
Alberta. phe isto Leone 262) ju aren A 44 
British Columbia, Bsean, ar. ee pap eer DOG Wl whens) uabelo 1,900 
Manitoba. Masona wala att Oe (cy a Menai ttre 102 
New Brunswick . Pre cceeay ae 270 ot 700 
Nowa Scotis te. > «arc autet en. 115 ea ane 220 
Ontario. sm. Gurnee nm iose ; O44 acts eked 250 
Prince Edward Island........... Lies |e otaeete aietn 68 
Qwebets x55 Recs cic eee Cee ae 649% Rien ae 275 
Saskatohewan v.a0 a: chi eneyeat Ub eal ig eas 24 15 


1 Includes Nevada. 
2 Includes Iowa, Kansas, Nebraska, North Dakota and South Dakota, 
3 Figures for 1921. 

4 Maximum cut between 1908 and 1921, 
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TABLE 25—UNITED STATES: CHANGES IN LUMBER PRODUCTION 


| 
LuMBER Propuction, Miuuions ; State of 
oF Boarp FEET ptate of Second 
Greatest 
Production, EME 
1922 Production, 
1909 1919 1922 1922 
A B G D E 
Sorrwoops: 
Mellow pine wanes «sake ss 16.3 3,0 bil &) Louisiana, Mississippi 
Wouglas free... sae as 4.9 5.9 6.8 Washington Oregon 
Western yellow pine.... 1.5 pst} PH i8 California Oregon 
Hemlock; adenine ada 3.1 Ts} 1.5 Washington Wisconsin 
Wihitepimein acetone ane Be) ih Se 1.4 Minnesota Idaho 
Gy Presser tice sh ene eh LO (76 0.9 Louisiana Florida 
SDEWCOnerieN a atesenskrsces nine 10) 0.7 Washington Oregon 
Ried wOOGMEr Earnie: 0.5 0.4 0.6 California 
Gadlariys penne -trsceie cate 0.3 0.3 0.3 Washington Oregon 
SW iniibe stir Auer Wee Poneuthe te be One 0.2 0.3 California Idaho 
MAT Chai ctreweteore Se chores = Ocons i's 0.4 0.4 0.3 Montana Idaho 
SU AE INC serene. he ate Onut Ont 0.2 California Oregon 
Harpwoops: 
(OS a ie Ocoee cere 4.4 Pan? 1.6 Arkansas West Virginia 
RCC SUI ens cigs oeae ee eit OR, 0.9 0.8 Louisiana Arkansas 
INI) Cova Gi eRe Cae aR ete pie 0.9 0.6 Michigan Wisconsin 
ESE oe oo dota ene a edtale oe On 0.5 0.3 West Virginia | Virginia 
Yellow poplarce.« =. As: 0.9 0.3 0.3 West Virginia | Tennessee 
IBine hier ences cht aie: 0.5 0.4 0.3 Wisconsin Michigan 
Becehate itet areca ore oe 0.5 0.4 0.2 Michigan Pennsylvania 
PLU EL Ovrarte ciece riers, acesy enchants @aul 0.1 0.2 Louisiana Alabama 
Ene ate leisken ive scoy ase (O63 0.2 0.1 Wisconsin Michigan 
Basswood..... 0.4 0.2 ORE Wisconsin Michigan 
TEEN hg Athy cee arte ROUTES OR OES: 0.2 Ord Louisiana Arkansas 
Cottonwood wees 2s 0.3 (Qu! 0.1 Mississippi Minnesota 
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TABLE 26—WORLD: PRODUCTION 
(Thousands of Metric 
(See Note on 


A B Cc D E F G H I J 
Continent and Countr: A Gold, 
Y /Alumi-| Anti- Leek Coal Copper |Thousands ‘aes Gypsum| Iron Ore | Pig Iron 
num | mony ite BelOnanea ite 
Wortp Toratt......... 179.1 | 20.2 |1,177.8]1, 379, 714.4 |1,206.8 |17,616.2 |103.0 |5,179.1 |134,298.1 |69, 147.0 
Arnica (Torskt)o-....5)...6-- De Al ieee 11, 552.6 6:4 N10, 100..8 Body. cece 2,803.6 1.0 
Algeria rcte toctatye cs site carmen re ieee 8.91 r hard 18.93) os walle so meres 1,400.1 |. eee 
INIT ee ab OOAR entre APLAR) OnGAe | UAeeioe Piaporcnerk. ligneassoc Ae ariel etc oer tickaaae§ 
Belgians Kongorncenectily snes Al es aray ate eaaterstoteta Merece/ etal scatman Brel sacl Gem otace 71.3 
British West Ainicass. il. cecren ermirla letersi 178; 43 acne tec 2036 2|\j.acelwanse seo) wneetaens 
gy ptcretaever-itewtacctt ae llle Seis ciclltereiers rafal etesavalosatll tahoe alattemraGinal iy cmrcaiecs 0,5 [i ateree ileal omeieale 
[Dalins Ba BAanhe Aboot acu ie laoedcn Galas lePdobaristiaed beame sac 0.52 i 
DASGAGASCHL..', cays vb vcell ccs trate alte aces eaibiets ase ill xinie co wi eiain 87S) (Baraaieicleto 14.7%) 13.07] «.. .ca.ccpoa<euslee eee 
Moauritiugisscd:cctcts cere |eaitoces |e arose o7ayltotecers?araill” syavetone @ierese o ullieteseretete tei ll ete eis (ejevevell ieraley shu, i] elotens toveke ie eet een 
18 WGC C nas ocxa borne Seaags |eascein |laoscen Moon tctae [ses seravaiee a Ulsiede crete <te0 I cdeteis ative BY ey fe belo ca ,-3 
Mhodesin. (LG psc aresaitonec dea sacwhebeae. 560.0 27 647.5 |e cd.5 Doves ovtdlas aaa eee 
Somaliland (British) jc) ).ccscjcfctiacaaille eo erarall ” omoraente wow lls eteperetene| clecersserarcteve [intebetcrarsi| fovaratets ae eee ra een 
UT re tea Rica Biase an aca ARABS oc oD 0: Gil. eal <a ei eee ses ee 845 OU cone er 
Winiomofi sout hea irica.s liege senl sees aplletieeeny 10 /809.7)5 3 eee: 9,143.4 7 hs eee 0.5 1.02 
HASTA. CLOTAL) areterceniserets la terres.- 14.7 5.0 74,404 .6 54.1 938.7 | 30.9 41.3] 2,507.1 985.1 
Borneo (British)... ocr oc ve «leis «cna Ses | en rey ns Renetenre eT 
IGeylome derrete vate cr gids clllo Siete cilvo..y otunillevbele areitl cate retofsleteisretal 4) scoinetetetetal vs lataretata re 10.748) ccsistessessf! he lacre mas «Ae 
Chita rete crate tnve ecu erektion (4 Sh eae 2130008 sae ccs 100 G2 een Is. aaa 1,270.02, 150.02 
Chosen sree te ssirsniess lwicaalete sv amiheelanelts Sli. Ot ssseenee CosOFN 19 20 a cegte 243.3 99.9 
CY PrUusscdsys's: «5, s.ast¥iaje;s|liv:s:dia.4.0lforsiwse'ese/|ta s ogvorelll apiacalaveteleteln'si all's race efereteml| 'w spaterciate’e«/f teaieee <i] tesla rele Gall ete 
DuteleWastindie sen crdiecteers llores s-/<olttereietes 150007 0u) cere. 110.9 be ces.s chew adu.cieall len Sai eee 
India (lotalesiretis Ncictecteal eaeties 5.01 19,316.35)... eens 383.7 | 10.7 41.3), 817.3 645.3 
(Britta) scereos dle cseeel les eres 5.01 197316 Voorn oes BOdalaleres «ic 41,31 817.3 645.3 
(Portuguese) soi: scswa-sllate cso wlacnsad Ayres leas greece life cohllnielensita-eaenterere oo iety. me alee ere retcrangs Sennen 
Indo-China (French)? iii. yes)-\stenne oleae QBD.OU ose siscsersifatervte'e acters [avevere fall oieceterereracol le ene oe 
GADED ine te eee af iwlanxeaid aaron’ e hale a wale 29,150.01 54.11 255.5 LI08) cane 19.92 89.6 
Malayi Statements oalskcecliteaterre 286.4 I. neces UB Pe Sorry en ee 156.6. |< seer 
POP ANG prove irsasin.¢ v.dio\e <i0.sillar ious’ s oil nie a1 bil letupeveiatel|l*-in siavesteuan eb oes |& bexvapetere: leva eetrerararnicn eaetimiecs: llc eee ate 
Philippine Tslandsze.c-.llsaeeskill sure ae allies Hwee eee | «\elarajorece «|e svatmroleratssnifye crete » pile arhererate a ie Cee eee 3 
PRIUS ALA TOA BIBon ois ae eel Moet cio tite a eiete leat 1527601) 5 ae | Ba (SANE MASc See dik Neco oc 
BUST: soesth 6 ass 0 sy s10ye H's" os uses ece:e'e,ocell btseuetonul ls to m Qiao lara tenny eh tls meke terete ne I oS 2 te serecchercit es ReMeIis ci U ert eae Ie ae 
Tuarkeyiaeae devdision tye callatsiess 0.45). cenes BBO. OE as dareiira| Sci wr gael plareiwie-viarsd cteteerell yacte eran | eer 
AvsTRALASIA (TOTAL). ..|...... ONT aries 14,579.1 10.5 993.4 |...... 54.3 572.1 55.8 
Australia. se eistaet ican Ong eee 12,691.5| 10.5] 869.0]...... 54.3 572.1 55.7 
New: South Waless, «cae ssclaee eatin ovat 10, 347.11 61 by ee al ge 181.3 55.72 
Queensland shied asredlitera cian ciics tes 1,155.2 6.3 AD 4A ada unteemrons 0: 2, | Seamer 
Both Aus traliges. cs.cleutssetealllnnve are clliein talent] werent aertte 3.6 2 Oars 54.3 $90.6: | aceite 
MP ABIOADIG cre atsie aisis <'ell\siansters a] aceon atell mate S220 lenematen BiB Bhi cise ds bs esisese wl eer cietecten | See een 
Victoria aecimnsemectahicetne Oe ale eee GGL 7 Aicereayaen 104.52). oie asa:s'llaie nao <'eta| cote cere nel eee 
WSL AUISUALIA se ey an)|e anion hee oie mentee 445: Olen carers A bel Poel Macnee | oboaoGouilsclac anc 
News Zealandiinetayes\temeisiaclentisalll salient UR GUM Soca c06 124 Als 5B ate 0.11 


* Estimated. 


+ The sum of the figures in this table. 


year, because it is made up of figures for the latest available year for each coun 


idea of the annual production, 


1 Data for 1922, 


In most cases this total will not agree with the estimated production for a single 
try listed, It gives, however, a fairly accurate 


TABLES AY 
OF CHIEF MINERALS, 1923 
Tons, Except as Specified) 
Table A, Page 507) 
K L M N @) 1p Q R s Ae U Vi W 
Lead Petroleum Plati- Silver, Zine 
Smelter ate vee, Thousands Sale num, | Pyrite Salt /Thousands} Sulphur| Tin Runge Smelter 
Output of Barrels | P Ounces of Ounces ee Output 
1,213.0 |597.2 |1,151.1 11,005,358 |6,422.1 |66, 167 2, 643.2 21, 294.4 |238,490.5 |1,988.8 |126.3 | 8.34 |1,006.2 
25.3 12, 196.6 103713, 164.4 0. 25... 2.8 A476) 9 100 79) eee LS. ervey 59.85 
sopooond|aedacd 192 |e oy. DOLCE aes arene Meer nvece. 5 20.21 1500.2) ees ells ones Meee 47.85 
Ree Ta eta eteteraceillenaratavarere ih =v cyniaiieorn oe llsiers Goals: evclllelsieve «coral neyayat rnc 0.41 0.52 
ddobo cod ogobddl losopdonn | pcan doce labocs hod onsen Mas coaeee 0.11 5.82 
cdooganal beaedr O2eo | ere san sicve.c | ets cravemmale a stevie Maan oe LSU esmee ee ease eet oo. 
Joc OAS kao Sere 132.4 1,037 2D) 4 se Bene slates ere. 186.81 
Beaters | laeisveaetee|fievscdictarerersl|| bei s.etarsieve-s Or Dl Meereeste hye lieosie cass cies al ore eons 12,92 
meets | eee ja faccfceFasey-llt Unierepascualere eillevace tte ouekese| leo tece lexecal| attevove ot» 20.0* 
Balers: tee ate |e asics anil! wets es 6 225.4 
LU Ze Perera | ce ieerceell Lev ctstersiate s_\[latere aieret al pincers ile nebicte alls ve oerees 155.2 
METERS ciaretuail occa Rcias<il| etetsteRerteiau Wie.ars a acerero Ie nue ce cls cinco 1e6% 
SL NS ethos Ue eee eee ee 2 Ola Oil avers ne. alae heapeut rene SION ea eaeetees iceneeaiuclineomur len sere 12.05 
SieYera te. cinls i eects i|inecciarcexstetes Macerstorecenial|biplaceysie-¢ 2.8 (OROE GUEEKEIS6) Wanoonacd| what! 
50.9 | 20.5 505.6 52, 657 1253: |Meat 161.5 | 4,808.7 | 9,349.1 34.6 | 87.8 | 6.53 14.1 
SGCAeE og Goorod aaeracad 3,387 
italien ar eue faa tenete cies csd ce tetova ots wictila sy sh mcq is-eel| acne ec oteredliave Stxneaysrs 39.6} 
SOON agsS See DQ Beer etersee ee el cuator ale oteral|eascarsusgiualisaiere poke 2,075.0* 40302 \Aneriectre| 8.7 4.5* 0.11 
coudas xe) lected 4s logo tesa le pce Gercert ae Orcreckers| Ra CeItaA CRIA IOr 1.02 
Bisteseisiskeis COO 0 a Oe hee a Dero dl Ib A aC RIae MEET ae Ea eee 14.31 
Rete ve(eretetsvelllajstexerers||\cists:starsyae RTI 0G) i, aa coe Pn I eg 133854 17409, OM eeee seal Ol: 
46.5 | 19.61) 482.01 ESN S eetscre| Proceso oceO ROOe T0425 8 M4044 231 eee PIO ike tiSer 
© 46.5 | 19.61} 482.01 DD HOTU totereyeretets liietescretecall there cere ete 1,891.21) 4,244.31)........ 2225) 1.5" 
Pieretertstslcltioheteysterecsisisiciete encil! seivicteisie/e.s'. [tejete » ove fe,lia fm sye*epaicas scare oroie' 12.0*| 
ee PN MeN PEIN ox at tote eee lll va iete see saw aieis a afte Rimusrebiel slaleteveraretrey) Yecrdare acian Hee arsenals erate es OL2% 
BOLUM. Sctctes 4.41) 1, 695 1 VIBE IR eeesenes 161.51) 616.62) 3,554.8 S4TGN oe ae Ove” 14.0 
MTS OETA ree steal ete yeteivcl aranrcilasain’ Miatesiieie ella acs cle ea tater ete a ve'setn onl) egies cir ilie sin ewens 39.6 Oma 
adGod acts |aeane oe ees aes 25,000 
Peewee eelec esse sfe seen eesf converse foseesvae 3 ee 3 
dnocy Saal laacved Sp omcees| Peace ooSconll Whoeencd AAS tate ricaeree 2654S coaces Necro 6.3 | 0.03* 
Neate caretetere | ces tvet cise. s)] iacbaucnerelersthy lieve raves scatayallivete.siate: a| p/uyavoassovsllls: ararevese (ee. « 100.02 
etna 1.3 | 0.08 40.9 
124.8 4.1 OFS oeet trv: 1005 eres sole 9,446.4 |........ 1.3 | 0.05 40.9 
124.8 4.1 OPS esters erevete Oo Nite oes 8.1 O92) > teeter ein varcte be 0.02* 
UTES eyes Ah merase ellicaeseierte eieieeees aitiites Ainscles ana waiel es epaele Bintan 8,326.02 
DG Clee RE nek cise Wan beoce ti. 0 6su0] SeOnoDen Medoh acon 195.52 
Soon fe 0.61 ON. t anerate stots Oia heer lereeentaretice 51.1 U9 Peet a 1.2 | 0.03 40.9 
ZO; vem lies Soe GultanA onda Sel eaOner ot tae oe Sik. Sorte ore evs 6 Ce anomare mule 
spelen ewer Oi tl ee eel a ghcnxye.cer ODT e |ocrekete Mid Oca occcacae 5.22 
eS ere Ried | crnvebecerecaer Uisiajsietetets/a isis steicras ellen 2.0 0:e| nia eter late. « 116.22 
Boo uCnE| Monae BEeOeene | ppcoraes DO eye sito ave al renvsvernyaon 453) 021 caeearleceaer| Oe0de 


2 Data for 1921. : 

3 Asiatic and European Russia together. 
4 Algeria and Tunis together. 

5 Zinc ore (not included in totals). 

6 Lead ore. 

7See Algeria, 
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TABLES 


TABLE 26—WORLD: PRODUCTION OF 


A B C D E F G H I J 

ontinent and Countr : : Gold, 

i : Y JAlumi-| Anti- aie Coal Copper |Thousands Graph aus Tron Ore | Pig Iron 

num | mony | ite re Ounces ite 

aes eee | 

Europe (Torat)........ 65.6 2.6 |487.2 680, 753.9 95.6 273.0 | 53.1 264.2 | 56,885.7 (26, 257.6 
Atgirin. fetes clecs aes 4.0*| 0.2 Bal 2,816.6 45. | ser nenes Dik hte cane: Mele 1,210.0 341.9 
Belgium cep eos ella steers see lacee mee 235 TOBA SILAS sete: allbeeicteatytaaasie ard anor eee 87.5 | 2,148.0 
Bulgaria ye ccnrericecarienilc yarse’sific sereietesltinatateone 1,063.7 
GCZechosloyeskesae’ occsois atei||ecaisca,avelllaavwrare i fasatersyer> 21 Soha eee 154 1830" [os Spteucts = 313.13 | 917.74 
LANGE lnaeetr ae nee ciel Gprrie| (5 Sen meses Momeni ocods | SAS Sasa oat oe- urine \Serccen larercen 7 1.23 37.3 
B¥ahoeoesac-wat aw eons 12.0*| 2.2 {314.3 33, 543.7 QU Nisreete erences: cysteine ebaseces 23,428.2 | 5,431.8 
Germanyvs armen ec. ee 13,07 aia 6.0*| 259,315.24 17.0* BS 24-84) oe teers 5,790.34) 6,604.04 
GEORGE Sores cease cick ewe ere Sait oe al ae oti 12620 eaaiaie | eee 2.5 100.4 cee 
PRON gaTye aoe cre sie iste so Pcome iow ones LAE eO9[s care.esece lity coe chenresliecalehesual sraraisteiaes 45.93) 117.03 
Ttalyierreccesncne sta. 1:5*}, 0,2. | 98.2 1,165.9 0.3 OLB40 Dirck eres 295.5 247.2 
PURO DULE Aasistns vigceve. lid ore-avel mel eade lls. estotore Nt nets Grote ea ethics forever glace: oll reneteupeetc allen Aatenetel te cfeeaana ate 4,097.5 | 1,406.7 
Netherlands rserncoeel| cele tall rane airaseen 5,598.6 li shaeetlsGy coats Woes vallacaotuts af cree e er 
INO WAY ice tare me TA ORNS eel aceetem Nigetasce sinietenne BO ck a apccrigerit rece’ casera aim state 258.83 1.98 
POL See oe mere arated serie ahd lavas Seeeathecn tet oe 36,,098..0: Vadieaact) se caer cna am = gil cabinets 450.2 547.3 
Por Gul ge iee cre ciate rccepalllehecers tara’ re ai Adv oe ees 132.5 IE, ee hs mel pakmieas| peak 8 ake 10,440. Cee 
RUMANIA creenes Wan arelee oes Clave scat 12.0% 2 SORE fective 5 vie §, cette Alle stats en oe 99.3 39.1 
RUB tere rer ieee rata eeeaal fasten ona Fellttteas detail ioay thse 8,914.63 2205 1 iL |e ae Bee ere 302.43 166.83 
Spain ayriceccr eee snes (0 eels aberpees 7,029.4 | 51.85 0.9 ee eee ee 3,456.2 400.3 
Spiozbergensson seer alisrecte cl | teeter testator 340.9 
Swed erie steve ee ataerere alls a) ted heme a cialbantanct 378.93 4.7 03S. ccs ala aetna 5,597.7 264.33 
Switzerland........... 12:0 | carearsl| bs resateyall unteslinferore ate) | [ara oie oles ell re mretahareial ae ed te eine AT OS cae 
United Kingdom!..... OTE Oe a 4.0*| 253,613.13, OTS) cera aenliiere noes 261.73 11,049.8 | 7,559.9 
VUGOBIAVIS s actuate | eae eecion aa 4 50.0* 4,000.0 6.8 4.04) secealas ocean 244.6 26.4 

Norta America (Tora).|113.5 0.2 1553.4 596,776.7 | 782.3 | 4,675.2 5.9 |4,819.3 | 71,239.6 41,903.1 
AT arslca ye bette y itetesevice athe | i charate Paro yall ae ee eae eters 30.6 810.0) foc crac ville waves elie <cktek ase eaean 
Canadazeaeaceiawane. LOST cisco us tee 14, 500.4 36.5 | 1,263.43) 1.0 507.8 | 27.9 894.0 
Cosba Rica eh accom atsllisiate wok | ce ucts cs eee aelematete ate ders cll teeters Stare oeeeuctaccan ec ere etal Meee ed ene Hs scareicteretere 
Guba eaiee sect dotetec tas | Ses elk'alllatriomiee lee aabeelll acre cee 209 dik es ces Eee cll see 685.2 [i cinaaaen 
Greenland <5. deaeiiem oh littcnentall!s apm stl ecarttes 2.13 
IMMOXI Cola ere ce viviaetitn anne O25) cones 949.73) 53.4 688.84] 2. 08h. asic) re eteoaieall Reet 
Ne wrfotnidlan d 5%. ciscsauts leraretsiaraillstarein ial liarasaveterall casstsce states ereMilers re atetare fctete eiciese Oral ec pater lose ean 1,200.0 
Panama, .s cache Seaisll cave tarailtece scorerdl| ie reiete all soxerelarereiecaroaits eeereseteiatel laperasctele.e wc leeete ees tT CTS Rae eer ee 
United States?........ LR gt ee 553.4 581,324.5 | 650.9 | 2,413.0 2.83/4,311.5 | 69,326.5 |41,009.1 

Soura America (Torat)..|...... 0.6 /132.2 1,647.5 | 257.9 G35), Levis retail ae overuse 290.0 2 
PAT Gan CIN Bid cs Fedor ath | csclare oon arse call SreReGl|) Sanertor eterna cst Pores 8.84)... « svcrers'lfa eiv-orera w/e] save aeteie ara |e 
BOLIVIA tthe elere tet stehasi ees inte) eo OBS ae ci cl beeen eee 10.7 UE SS a Anort atme sede ihc tm 
TB PaSL) Wa taccters isia.a ate tell erebers evel (aster lla tial 1: el er cearae ES4 1540, .cceel accede 4 2 
Britisni Guiana verte sa exianiae|eibies L122: 4] -cersasaee ace ates ouele 1 il AA MEN see Peace i ckyccc a 
CHiS ape Berinsre talldeer alee thar 1,053.03, 203.3 64.44 ete eee 280,60] homenseee 
Colombe oe greta opore’ gst heia to'analurayot aay ite rarcketcte | pea lataeane ae ee eee EY a ARSE Pear hears cect oh cccons 
Duteb Granta ewe ay leac we leermenas BO" || x wrocacerane teil les ctateyete 12.14 
Per lnsereticats sia aloigssidictel| aie fake al aides 249.53) 43.9 120 6 4h ian aiasal| sd siapasssa:cl nig eee eee 
Veriestielas Sites yak ooaltationdlcacnaclinaaacrs BOVE Sle cicac Uy, | eemenenel epeeeertel eres eh os os - 


* Patimated. 
1 Including Ireland. 


2See Table 24 for production by states and provinces, 


3 Data for 1922. 


TABLES ote 
CHIEF MINERALS, 1923—Continwed 
K L M N O 1p Q R iS) av U Vv WwW 
Lead Magot Man Petroleum lisse Plati- Silver, T Zine 
Smelter Bree ee ncce Thousands ite num, | Pyrite Salt |Thousands} Sulphur} Tin uné-) smelter 
Output of Barrels Ounces of Ounces sie Output 
308.61 510.4 80.3 54, 906 179.6 24,341 |2,274.1 | 9,192.0] 7,981.6 297.0 | 0:1 | 1.43 401.1 
4.3 |427.63 ZACUIM | fos ccm Sater. crac Rn Perl Ee 88.03 15.03 23.14 
OM oats linsyesscren rs cerita: DON BS | areetivepalctottn cel Sasreee te istys a] eee cic cs RE RRR at rea lh 148.1 
rea eetas |i say see) |[cactevo Misael ose patecaManats Ulla cahs vis cyallf avoid omtall aan suaiomie 128, 23 7038.14 
| 
WO hae aoe 0.3 503 TIE soles eee 186.4 | 1,145.4 21, ORS cea le rere ae oe 43.9 
(75 ey A ee 3.44 D4! Ne occur walla otentien 414.44) 2,680.43) 3,215.0 |........ | Pett ks On2* 48.0 
AD lO feo apeptreten versie svaser ceo ter see all dcacie Sr teecal leases sistas 52.3 59.9 192.94 DoD a ere, aniline seers 4.07 
a enlenl etlioie 9.2. Oar Ns te ered sae trets 493.4 790.33 19903 4h 6243.29 ner eallece cee 3.7 
RUNS Me rere faye eve aacvaichacil\. faheys ele re/siny | |letauarscardcual|evaleet@rae live agarasayase DONG idee -F aitiele allactar eeatetere, seme. avell eae 16.4 
Prey arse es ini Opa email mere ch arcin a 'G lafarocraye elltearass a. OcA Mi Acarcst ye aie IE Hel Wie tah ite) [oR ch cael micas 2.0 
MOBS | Sarereraisy| atertsreec zoe OOO! ete cm colin. aeerc cue < ont am oc QOBISASIF ge cen ect teclll Scene ees eee ee 95.0* 
Sih CR AS lees secre We ier ejclleen epee tah ote cx cell etc een ee | Oke ee eal eae ae Oe 
ON8 | Me oes seal opens od LO SO Old erected rctrelist. cecal linetetercas 285.23 
0.43) 10.63 31.63 38, 167 3.63/24,3413,6 §.43 789.53 ODE OG lies. cere crete care ellen 0.27 
127.5 0.3 28.66" \ enhancers Si Sel lenmncresin 489.0 617.2 | 2,778.2 22.8 | 0.1 10/03 10.8 
Ose ii ess. Feb Sle ae erie err etectasll Mae iat es Sf aiMlline cana: TS Slee ake tegyy-¥allevieads. evel ora ase 1.4 
Meyers teat ccterstal |i cares ae sores al gateen aie etic. tselncetena|iite see ete ccve 339.04 
ke fay eae Ops sweets lea mean © 6.53) 1,901.33 Tig Se lee seen: seek 0.7 31.8 
Sar Dull eee Pepsesieal Meg cusreve tea] aga seks teen.) seer leachate eaa-evlliente sto eunye [lai “sitet va 43.93 15.94 
702.7 | 58.5 27.6 882,907 {3,055.3 | 1,826 | 196.7 | 6,715.5 |182, 746.5 |1, 644.9 |...... 0.23 490.3 
sunupaueleaAntan| sy aaneoed Poco See Onl lOlowoc ces llc cnoen Hiceic ead (otro Aes 688.0 
48.9 7.98 0.13 175 0.23) 1,217 12.1 PSA Da SAO 26 4) leretee vars aaelllearetevons fiero sre PH ews 
abn eee 0.64 | 
ACO Cea loner 12.63 
OD G: HN cecnces EGE ea Wet, mills o are ccusnuler dav s ie G7 07) 90 B59 asare, cam callie arene 0.03 18.57 
Hy Cheney Cl | Hs Greta Oh | OMOREES cupscal REED tac aoa ce ot Ske esa aN Meas oe nee lure cere 0.84 
532.2 | 50.63 13.73) 738,260 |3,055.1 609 184.6 | 6,463.6 | 72,573.0 |1,644.9 ]...... 0.2 463.1 
atl 2.5 340.7 13.850 he eeon ZO SOOO iterye cues 182.5 | 27, 269.0 12.3 | 29.8 | 0.07 
SBUOO Cine eae | Cee SAPS Repetto carter ieee arenes 93.73 25108 |aee ss eels nae OnO4 3 
a GdGacSelbe dace Masi atate a WOR ee den |laiele ae seal laleemerecr reece ristel eer cncuRacecie) Oped2eSo ewe acer 2OnSaF OOS 
AW onenvan BoAaae SA Ai Reon cterem aml mer stensests lk var: gcsecia| rcreccrermetetorctcrvaeel tos 33.04 
| 
coouéewlbahowsllonoooneal Peo goatsocs pao Settee apron animes | 38.73) 3,387.5 12h 
BEE oe ec escil assrend rei jrevesera ast LOY ocean d AO OUD ES anes al| 29.0* ah 
OM al aera ce cilenstevert stare (ACH td aoe eri cul ewer aor PAR AE US EE oo an seolues seu 0.028 
ee. 2s Reape all hears G00 ames ters emer te cele teen te 2.74 | 
| 


4 Data for 1921. 


5 Spain and Portugal together. 
6 Asiatic and European Russia together, 
7 Zinc ore (not included in totals). 
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TABLES 


TABLE 28—UNITED STATES. PRINCIPAL MINERAL INDUSTRIES, 1919 


The term “coal” 


here means bituminous coal. 


Petroleum includes natural gas. 


Under each 


state name the first figure shows the percentage of the gainfully employed population engaged in 


mineral industries; the second is the total of column D for the industries here shown. 
oe ie ee a el ee ns Ae a ee 


A. B. GC: D. A, B. Cc. D. 
ided A a f 
Mineral Industries 7 Aseels Mineral Industries ite 
Employing Largest pe anags e ge Employing Largest pumbee ae 
Number Wage rn ployed Number Wage Em- | ployed 
Earners. ployed. |in Min- Earners, ployed. jin Min- 
ing. ing. 
Ala. Coal frase vasce Open 24,648] 75.7 || Nebr. |(Negligible) 
S29 GLroniores.ecrcsnt sets 3 6,485] 19.9 0.01 : 
987,27 AlLamestoney.m-)ae sacs 835| 2.6 || Nev. Gold, silver. .........- 2,084] 49.3. 
Ariz. Copper. .Sae wines 14,237} 93.2 16.5 |Copper, lead, zinc.... 1,884} 44.5 
1198 siGoldSsilverss vas oe 642] 4.2 94.3 jQuicksilver.........- 23] 0.5 
OS> lige ead sezinicereas tr ieee LOL) Ocal WN eke Pe Granite cit cece oe 589} 86.4 
Ark. Coa lit Meee erases 2,787| 76.8 2.1 
0.9 |Limestone. 2... + - 114 eS eases Clay's tare ciete vista: cin slelt oe 868} 19.0 
SOR@een ueaG inerrant 28; 0.8 0.3 UBasalts Wid. sac aceon 637| 13.9 
Calif. Petroleum..... 12,344] 63.8 38:5  |Limestone. 2.0 ..a6 2 = 258] 5.6 
1.6 |Gold, silver. . 3.983520. 65 NiiMexiCoaly ao arcun oe ee meio 3,564] 50.2 
80/9. = \ Coppers chinct. ome. 1,055), 95.5 6.0 |Gold, silver, copper, 
Colo. COaliey. da artot buries 11,252] 67.0 93.3 lead, siNGen cro oie 3,057] 43.1 
Gude |GoldSsilverimon sc. s 3,495] 208. IN Xi AEP OD ONG srccotzty eretereieneters 1,811] 29.2 
OSt4 Sead sesines.. ssc cles 936| 5.6 0:3 lLimestone. ...5 2... 1,739] 28.0 
Conny |Basaltx Gagan ee - 363) 66.9 T1322, \Petroleting s) a deere 868] 14.0 
0.01, 83 .8iGeanite 2.3.7.5. 4. 0: ; 92] 16.9 N. Car: }Granitec<acc) scares 959] 50.7 
Del, OF01 (Negligible) se. 05... na Aa O23: MaGSAE Jos r te che chee es 274] 14.5 
Fla. Phosphate rock...... 2,330} 69.1 73.9 “Heldspar. s.< cise sane 164] 8.7 
038 |Puller’s earth: ..... VEC) 21.3: |lONe Dak. |Coahs honk. sions 774 
93.7 |Limestone 3.3 0.6 
Ga. Granite sc. ave eee 24.2 || Ohio Coal. 5s. Steas cee 40,452] 82.1 
O52) mii Clay.a, seen Seas eee 19.4 2-6", (Petroleum !. coe ncaie ae 5,123} 10.4 
6457-2" |Barytess oa ca atarer ines 1 S711" |Limestones: 5.2 ::oe5 2,262} 4.6 
Idaho _|Lead, zine 74.1 || Okla. Petroleum... 0ae8 es 21,180} 62.5 
3.4 |Gold, silver 14.2 56) Conlin bbc eae eneee 7,040) 20.8 
OLE Siam Coppervte ocaatee Ore 3.5 98.8) [Lead sine. 2.9... 200ns 5,253} 15.5 
Ill. Coal aa. tata an cere 93.2 |] Ore. Gold, silver, copper... 423} 57.2 
3.3 |Petroleum 3.5 Oy | Basalts cysateaeie comers 124] 16.8 
98.3 |Limestone 1.6 83.3. |Limestonés ococ. ose 69| 9.3 
Ind. LOL ite corte trace bite c OFC 91.5 ‘a. OAL. os wine nearer Ce 154,992] 47.9 
3. Limestone Gd 9.7 sl Anthracites: os. o. cae 147,372] 45.6 ! 
99.7 |Petroleum as 96.3 |Petroleum 9,065} 2.8 | 
Iowa Coal.t.<. Ais turmcomensss 93.9 || R. I. 0.0/Granite........ 3 262} 71.0 
Pee iGYypeuInN seo = 3.9 Il 8. Cara Granite... asec. cuoeee 322| 34.5 
100.0 |Limestone 2.2 0.1 
Kans. 9) Coal ee. aulwnes 50.1 |] So Dak: ISandstoneé:....1,.c0nte 89 
8.3  |Petroleum ‘ 39.1 ‘Ona 
96.3.05| Lead) Zinc pana ee = UVa e7 Sa) lt Tenn Coalaa ceteris. cece 9,556] 66.0 
Ky. Conley tase ona 39,769| 91.3 2.1 |Phosphate rock...... 1,568] 10.8 
6,0 | Petroleum, ..aeer ee 2,119] 4.9 85.7 |Copper, lead, zine. ... 1,282} 8.9 
97.8: | Limestone, aq.des «a's 676] °1.6 || Texas |Petroleum........-.. 13,599| 74.9 
La, Petroleum... cas aches 4,873) 63,5 ||1.8, 89.8|Coal. 6 i. ...000 5% see « 2,711] 14.9 
deel S| Sulphur ye ps ereccesrate atel|l Wee eerie ws Utah Gold, silver, copper 
* Liméstone™ ss. eae || esters © a sings leadiictee semee ,874| 59.7 
Mea) o4 | Granite deur: catia eta 747| 76.3 6.8% |\Coal.c on acetates 3,647| 37.0 
Md, elie ats, c.5 ml otreeneretane 4,826] 85.7 98:2 |Limestone-tn. 0.0: 148} 1.5 
Word 2 LGUs cue avartter vere ts 235) 4.2 || Vt. Granite. Jsone neces 1,062] 36.2 
9352 wi Dapalt cateemriaen cae 183} 3.3 Lit) |Blategocnete heen 1,039] 35.4 
Manat, a Granites cc aeter 1,034] 60.7 O10) | Marbleot. aes eee eee 570] 19.4 
OF 192.2 Basalt. ..r, staictamiees 547] 32.1 Va. Ooale Steerer 11,215} 77.1 
Mich: @ Tron Ore.hiee os ae ce oes 16,160} 51.6 2.0) (Limestone ssc.cce ees 777) 6.3 
1.9  |Copper.............. 12.235] 39.1 8637. Tron oresanoacuee een 623] 4.3 
OG0.an CORI. pc etme cena 1,654] 5.3 |) Wash. ORL cree cemoetel eeree 4,413] 87.4 
Minn... |\Iron-orestcen. ie 16,236] 94.0 1.5 |Gold, silver, copper, 

Ne Granite. i245 Os otsrunters 392| 2.3 1.5 leads z1nGsi vase oe 221; 4.4 
98.3 |Manganese.......... 347) 2.0 93.8 |Basalt 99| 2.0 
Miss. 0.0 (Neghgible) WitVe | |Conliee tae aan oe 87,095| 86.42 
Mo. Cosh naman peti 7,285} 49.0 21) Le |Potroleunstonee nee 12,302] 12.0 
1.6 tesa 2iDG. ewe cciee 4,793] 32.3 99.6 |Limestone........... 1,003)5u= 
89.2 Limestone obra bist ae 1,171) 7.9 || Wis. Tron ores. sqm 1,145] 32.3 
Mont. |Gold, silver, copper, O(4 S| Deads singne: ene 1,078] 30.4 

lead :2in 0%. sis 5 sie o's 11,862] 73.6 83:9 WiGranite scm eaitetee 753} 21.2 
08. | COB] Reena serie 3,797| 2355 | Wyn 6 Coates. a). ae ene rea 7,091) 73.1 
97:6. “Limestone.....5.00e8 87 0.5 |{10.8,95.4|Petroleum......_.... 2,167| 22.3 


* Data not published | because only one énterprise reports for each, and the census is not allowed 


to disclose individual operations, 
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TABLE 29.—WORLD: THE COTTON-SPINNING INDUSTRY, 1923, AND 
WATER POWER, 1920 


1 Includes Malay States. 


A B Cc D E 
Potential Developed |Percentage of 
Thousands of] Spindles |Water Power|Water Power] Potential 
of Cotton per 1,000 in 1920, in in 1920, in |Water Power 
Spindles People Thousands of|Thousands of| Developed 
Horse-Power|Horse-Power| up to 1920 
AUTON Dea eee ae ee, ae LO Meir wilh atric fret aes 445,000 23,000.0 5.200 
PASEGERL GAC ate eee teeta ts, c4l seks te aims All. cover anaktes 190,000 2 0.006 
PADI SSM Acmertendeeke sek cil, Mies hi athens ¢ shat 4,000 
AP enigemenc, Ae ell Sm eee i ve te 200 0.1 0.050 
INTO EY Sirscoastua. ot 0 ene, cue Set Teme 6 ie ee rr 4,000 4.0 0.100 
BGlsiane Cone Ocewaret. cull) «chee ee lt o Beae ca 90,000 0.3 
BritisheH ast Atma foes scill «ote eecann vo Ml ats cave vee et 7,400 a 0.023 
ES Titis mes tRA TT CAS ei oe BUM rere nll! a. whWhertecat cnn 12,150 
Cameroonn(Hnench) yeast) seo ine. (lsc adie ere ¢ 13,000 
HE AVi1O betes ante seh oS ate Nous) al Py avert eras ll Sate tele as 600 
French Hquatorial Africa] .......... | ......+.-. 35,000 
BrencheWieatvAtrica.«. |) «mite osec Wl msctrccis as 6,100 
JOTIEE EEE SouSch 5 tc eo ee ee ECTA ee ne 4,000 
Mad aeASCAT Aaeces + ccs tl) saute ence es 5,000 0.1 0.002 
IVUOEORC Ome AE Pe PA raise aoe eras okies arte patos 250 
Voz STC Ue ee er alll Sis cack | Sncsceecvdel a 3,700 
IN ASSalamc eee Mel ORM See sam IE x aeweettoae ots 1,200 
EUOCESIAREUC ANY RAA inl cde BRU ties oo I wea shen 2,020 
cL SRN TP | eters eh eta wcicceaill  sosesuensterecs 30 
Unicnsot South eAtrica.vsl)) «cet ae. oc) | aeee ese e ss 1,660 5.0 0.312 
PAS DAG pe eewiat cheat teas TAP SSSe i werene as ons 78,200 1,229.4 1.570 
INTEC UES TM 3.35.0: BOER EN Tee eee, CeO ROPER | EE 500 2.0 4.000 
EASY ey VIIA ORE ea ade Se We ees cia) aes Ae oasis |) owe cusctuatl ie Has 500 0.5 0.100 
OLN COMP RE MIERE Sere ail. sport nes) oa ed gan taas 2,500 
Cclepeamea: SCMEMe tae oll) ecceetavichouis oll “egoere sia gone « 1,000 
Chimay propertecet os... 2,680 6 20,000 1 Sef 0.009 
(SOSeR trie ctasaneeeiewo ce. call! Lveret tpt sie |iswrdie tess! nae 500 2.6 0.520 
Intdiawpesertc teas ek ct 7,331 23 27,000 150.0 0.555 
ind os@ prima (Rweneh) << .il\ aa Aaleceo.s fy os st.d eo oes 4,000 
Japan PLOPET ¢.- 5 sass. 4,877 85 6,000 1,000.0 16.666 
SNE MR PM aes cil seve eeteReaeienes |||! webeseleiens seit 500 56.5 11.300 
Crslaticccte tetera sell weetetcteas Nh ie de os 200 
Pinlippimemislamdsir. cerscc|imieci «vite es. | wsrccumle ce a 1,500 
SIAN eee A ta sicl eisrstee tetas: Ni foheMerste Yao ei ene 4,000! 4.5 0.113 
Siena Pe Meee ta cece ilies aR Ae ous. ib GGenaita ne Corn? obs 8,000 
fesjilty Cel he WER, ae ee, Cee een Oe Pas Oe eC a | RCC RC Te ea 2,000 1G 0.580 
PACTS TVA ABTA Sie caer cetensc il (P cane eo-el|! iets oneuslle, of, a's 9,420 79.5 0.845 
INGUIN spiro ea tac: ees Ceeenen Wt accteeh ikea BED Gack MCRD oie CE 620 ; 
“RN -poaVeH ON Waka eaciceecoeG CREEP GOs CMU AIG, OR em CECE MCR Re a 400 34.5 8.620 
INiewa Galina dame ath kell) Rei ceatebeserts + Nissi tare e.c' 6.2 5,000 
iNGwEZicn lanidmnrates caepeall|t sitstet tee |e cpcets bees 3,800 45.0 1.186 
PETER DG Aree volts cl sr sasietel es ao 66% POOWSSSo ae Wie when oe 45,000 8,877.0 19.727 
INST TSS code 0 CORO ENO tice ect | ReaerOnse cee 500 1.0 0.200 
PA TISDEA Cm sisfindintaiais.6 eyeceiper 1,023 159 3,000 205.0 6 .833 
| SYS FA Ch a egies ee ee 1,683 PPA, ail, oka eset dru ae 60.000 ? 
SL OUUMIN cco ; 
TEL gna eyes 2 Pe peel | reese eee Pag see toe 1,200 8.0 0.667 
Czecho-slovakia........ 3,508 258 420 50.0 11.905 
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TABLE 29.—WORLD: THE COTTON-SPINNING INDUSTRY, 1923, AND 
WATER POWER, 1920—Continued 


B 


Spindles 
per 1,000 
People 


Cc 
Potential 
Water Power 
in 1920, in 
Thousands of 
Horse-Power 


A 
Thousands 
of Cotton 
Spindles 
Evrope—Continued 
Deninark coerce tel oesck lice ene 
Plathonie.; ca.emacsas sss: 576 
Winland Seeaerctste nm ahereos 241 
PranGen, coe a aes ie oe 9,600 
Germal vison iieras vet 9,605 
Greed. seatas omgiceieeaie|) eletalene etanete 
Rin gary nsec seer eee ane 
Téeland Ace sara estar a) scat eens 
Rta ye 23 screenees es 4,570 
Netherlands.,......... 669 
NORWAY Geo ceG kp aki + akenis epee 
Poland 4a sere eiele saeco 1,200 
Portugal snes. arene 487 
Rumania... ncvees ue es 
Festa wie ae oy cits ees ,246 
palit th vciestokteitetg. eterna 1,813 
BWSeCeN «pict ovis xo 5: 566 
Switzerian dency rar ste ser 513 
United Kingdom....... 56,583 
Sugoslaviagoces. vhs. > potctteecees 
NortH AMERICA........ 39,554 
WA aka toe orks cic gine ors eta teers regees 
Canada are pictnnae nds ote: fpono 
Coats Riles cin coscatat oe aes 
Guatemala song cars, csrtoius leeretoitonecterers 
FL OMGMEAS eects vysyy.dec 0-7 all) 0% aes eaten 
Mexicoy eat cae teu lear 770 
Newfoundland oan ona) 7a ees ees 
INT ORLA SUA eee ce Aisa ciel chee ers 
Pana Maer a. mete tone ates 
Salvador Werner P occteioe cies 
United States:........ 37,409 
SoutH AMERICA..,...... 1,700 
ASPFONMNG ES os, 0 ce dara hee Oey 
BOlivides Sint sinb.Q 4 vusiecort lame ees 
Brazil i aieei uke earn 1,700 
British) Guianaieass ess. | iete aeiatn 
(Oey ets OC Cee AP mars ci. Bice 
Golombis inet pict etc| kan See 
Duteh ‘Guiana. oot eee 
iced or o.c.8 scuickaliss.areoe || breok.c ea ae 
ErenchiGuiansiadyk in ool eee ee 
Paracuayie eho. aman, tse eee 
PORWR ahicis oo Rise aiece 3 || Pee ee 
UBUG@USY Sache ckdetpiltgs <v is | Love eae 
Venezuela 


2 Includes Latvia and Lithuania. 
3 Includes Ukraine and Caucasus. 
4 Later data in Table 30. 
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12.5 


E 
Percentage of 
Potential 
Water Power 
Developed 
up to 1920 


75.000 
10.000 
12,320 
29 , 800 
74.000 

2.400 
20.000 

2 


30.250 


24.550 
40.000 
33.333 

2.725 

1.950 
15,000 
26.700 
76.400 


4.800 


17,980 
4.000 
12.090 
1.500 
0. 267 
0.300 
6.667 
15.000 
0.050 
2.660 
1.350 
26.400 


0.786 
0.500 
0.480 
1.000 


2.400 
0.625 


0.250 


0.001 
0.812 


0.417 


TABLES 579 


TABLE 30—UNITED STATES AND CANADA. THE COTTON SPINNING 
INDUSTRY, 1923, AND WATER POWER, 1924 


A B Cc D E F 
pun Gal anual 
ater : 
Power Peer Developed 
Peery: priadle ese Available Wate! E as 
of Cotton | per 1, 90% of 50% of ’, Percentage 
Spindles People the Time, | the Ror puaueends of C 2 
Thousands|Thousands °’P ea 
of Horse- | of Horse- OM SE. 
Power Power 
Unitmep STaTmes......... 37,409 
ISIENSEYSIG\S ba ababo S64: 1,330 566 472 1,050 216 46 
ATI ZONA ere Ete iP ecaeetecte: dt tenek uta 2,759 2,887 39 il 
PATICAN SAS eRe meal eae rsemery |W cise me 125 178 1 1 
Galiforninpiwae ieee felts ee ee ‘pride, See coke 4,603 6,674 1,452 31 
Coloradoneeeeten sels tee eee A titre marae s 765 1,570 12 
@onmecticuty.') 4.0 6.54 1,367 989 65 110 136 209* 
Wela ware snare, eile. tet taal Raker ets 5 10 60 
lonidamine ence sera, crescent Ile aos Oe 10 18 7 70 
Geargiannee seed 2,694 930 572 958 364 64 
GEAR o Duct sea Ma he eae (Ae ara 2,122 4,032 271 13 
UO Murtor lent aig cence eee 62 10 189 361 85 45 
Dndiana away nie 84 29 40 110 29 73 
Iowa Me ieee cree eee s coavstaters =. | Il raha Ss cess 169 395 177 105* 
ISAMSAS LY ee ee sal meee et ou lh TS eee! 3 104 251 15 14 
Kentucky enim tee ese 96 40 77 184 1 1 
Wowisiana odcc somes. + 101 56 1 2 
Visine 2 hres when ak 1,141 1,488 536 1,074 473 88 
Mary latidi.cen ese a aliscs 131 90 106 238 of 6 
Massachusetts........ 11,951 3,100 106 235 344 324* 
IMitGhiganeeneeeserace Shit, wee mest we WN ent Smee 168 274 282 168* 
MAINMOROLE eee tc eked Semeehs Wl mink air oes 203 401 212 104* 
IWEISSISSIIODlpens eee teens ae 179 100 30 60 
IVE SSOUTA ee ioe | tas Oeil Bg sonal 67 152 18 27 
VEO Gam Gre ace ian coed eae lan eeveteee-atoosy |!) eer stes,stiese 2751000) 3,700 345 13 
INebraskeap coma cetcaskil! cise son call) cares c are 183 342 20 ial 
Nev ad aaneeweses teens t.[icdee ce tek Wien eee 300 370 14 5 
New Hampshire....... 1,450 3,260 186 350 236 P27 
ING wd OTB C Vir ceeoais Facane 447 142 50 90 19 38 
INiewaMlexiGOmman tonic sitec.cens tenes ct hes 116 186 1 1 
ING Way OF Kate. o.1:ceeneu=s- 1,037 100 4,010 4,960 1,543 39 
North Carolina.:...... 5,509 2,160 540 816 432 80 
North, Dakota ccna auliee sieges ll ateieaste wets 82 193 
ODI OMS erate ON fect nade oul) aa wee aes 55 166 30 55 
Oca horn awe ah tava alee ied [A foot te on... g 70 194 2 3 
Oregons creek ater dees. RPE ESP Ste wong lligaeae ABA st 3,665 6,715 207 56 
Pennsylvanian. ..0: 4: 203 23 257 638 170 66 
Rhode Island......... 2,877 4,760 25 40 30 120* 
South Carolina........ 5,132 3,055 429 632 358 83 
Southey asOue Sear cea cr. letenets aps sts pie a Seoyal ode. s 63 110 18 29 
Tenness6@ n a.046 oss 439 188 432 710 128 30 
OXGS8 % . Meena eras -s : 176 38 238 514 14 6 
LUCIA tices Sea he Mes oe ceed | © 0a, cc eae cal creo 1,420 1,586 115 8 
Vermont onihass) ese. 145 412 80 169 168 210* 
Aisha gh eb Yee cee nee Ae ae 673 292 459 812 110 24 
Widshington mt cee) ecu esteuctsagl| ss reo oes 4,970 7,871 480 10 
Wiest Virginia ccssecrs clliMattas ote ote || mete lsr..5 Soo 980 15 4 
VAS CONSIT ae entree << ei lecurn ets ene | \Mazetanan a 2 285 480 404 14 
VV Ev OMNR LTA eet gern eechic ay eel ace seein ner ney || ele kecieud) o> 704 1,182 8 11 
DAR ear AAs! Bete a yee il) webewencis 2 1852501 Ni pe ahs, 85.5 2,974 16 
eines a Bethe wi ites oe er) Mime ct oget tess 475 1,138 F v4 
IBritisn © Olummbi aan in eee ener eters Mliieartie ys ellen (a 1,931 5,103 329 iz 
Vian TOD a een mare ic ecaltcoteeetemeasche ill" tsveevelie, cre 3,270 5,769 134 4 
IWherealbarnercn Al an mes el) Ge-omeon ee || eon caoleD 50 121 42 84 
INOvi2OCObUlAis . sens ts RPS 0) ra pee 21 128 47 223* 
Ohne as SOc cn Se Me cB Wooo anions 4, 980 (ip 808 iy a0 a 
i Ginlisl ads oP erste: rekon lMeershele feaees.s 5 
aang CF eT ie AR. MIMS sretana. ds 6,915 11,640 1,074 16 
Saskatchewalaeker: oleae seer ee ae 513 1,088 
NAT ky Raho Cte On et ore Pua eaten || eno eee ae 125 275 13 10 


* Percentages above 100 mean that the capacity of the water wheels now installed is beyond the 
actual capacity of the water when the streams are low, or even at all times. The same dam, for 
instance, may serve more than one mill, each of which is equipped to use all the water. 
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TABLE 31—UNITED STATES. GENERAL STATISTICS OF MANUFAC- 
TURING INDUSTRIES, 1919 


IN 
a 
net 
a 
State. es] 
a6 
Be 
Zz 
Alabama.....- 3,654 
Arizona....... 480 
Arkansas.....-] 3,123 
California. ...-| 11,942 
Colorado......- 2,631 
Connecticut... 4,872 
Delaware....-- 668 
Floridaic. so <> = 2,582 
Georgia. ....-- 4,803 
Vd abot icas 922 
Tlinois=e ase 18,593 
Indiana......- 7,916 
Lowder ers 5,683 
Kansas: oc. si + 3,474 
Kentucky. ....- 3,957 
Louisiana....- 2,619 
Maine.«.-.---|| 2,995 
Maryland..... 4,937 
Massachusetts .} 11,906 
Michigan...... 8,305 
Minnesota... ..- 6,225 
Mississippi...-| 2,455 
Missouri...... 8,592 
Montana...... 1,290 
Nebraska...... 2,884 
Nevada......- 166 
New Hampshire] 1,499 
New Jersey....} 11,059 
New Mexico... 387 
New York..... 49,333 
North Carolina.| 5,999 
North Dakota . 894 
QOhiGi aes sus ta 16,125 
Oklahoma..... 2,445 
Oregon )..<s y<o 2,707 
Pennsylvania. .| 27,974 
Rhode Island..| 2,466 
South Carolina.} 2,004 


South Dakota..} 1,414 


Tennessee..... 4,589 
id Wey a2 | SR re 5,724 
UCR ie wie etree 1,160 
Vermont,..... 1,790 
ViP@iNia sce ss 5,603 
Washington... 4,918 
West Virginia..} 2,785 
Wisconsin..... 10,393 
Wyoming...... 576 


United States. .!290,111 


1:3 C. Dd BiB BGie ie LB 
au baie ~ |x 2 |e 
S| ge lerstadlasless| de E8 
Be | SE [See saleaisaal 2A jee 
a3 | Se |Seg(@ gO ges) Ss [B.a 
As | 2a |aagSEscser Ma ees 
22 | &% |Sagls3|s2isas] 62 Es 
s2 | ES lESSleSlESlese| 88 |225 
a Le 26h se| sei ser is, a7° 
Ay Bact) 4 a ie Wa - ma 
120,889] 107,159) 29 25| 41] 1.6 493 192 
10,347 8,528 18 0 I 3) i 121 28 
58,202 49,954 16 £7) 10) 12,2 200 98 
296,997| 243,792) 20 | 32/131] 4.1 | 1981 763 
44,729 35,254 13 18}. 51) 2.8 276 101 
338,033] 292,672) 60 19/104) 5.5 | 1392 706 
32,972 29,035| 43 16| 28) 1.8 165 80 
82,986 74,415| 29 | 21] 24) 1.1 213 121 
141,012] 123,441 26 | 20) 47| 2.4 693 253 
16,268 13,917 ES: U2 121 L270 81 37 
804,755| 653,114) 35 | 36/187] 5.2 | 5425 | 1937 
330,145] 277,580) 35 | 28/111] 4.0 | 1940 724 
105,439 80,551 14°) 37) Ti] 4.2 745 225 
77,010 61,049} 18 ) 19] 44] 2.3 914 164 
83,954 69,340] 18 | 23] 51] 2.2 396 160 
112,523 98,265; 38 | 21] 40] 1.9 676 245 
99,284 88,651 30 | 22] 54} 2.5 457 202 
165,869} 140,342} 29 | 25] 88] 3.5 874 325 
812,527| 713,836) 60 | 24)180| 7.7 |4011 | 1750 
549,069] 471,242) 57 ; 29|112| 3.5 | 38460 | 1547 
147,678] 115,623 19 18} 89] 4.9 |1218 335 
64,452 57,560] 24 | 17| 27) 1.7 198 101 
245,739| 195,837) 23 | 26/109] 4.2 | 1599 539 
20,692 77,160} 18. | 13) 29) 156 167 45 
49,076 36,521 13 LSI ST 2s 596 ili 
3,563 3,119] 19 8 iH ae Ck 2¢ 6 
90,332 83,074; 55 | 17] 44] 2.6 407 168 
603,427] 508,921}; 46 | 29/145] 5.9 |8676 | 1405 
6,646 5,736] 15 Tl ASh 19 i8 10 
1,525,314] 1228369) 25 | 33/228] 6.9 | 8867 | 3923 
175,423] 157,659) 26 | 21) 39] 1.9 944 417 
6,148 4,472 5 7| 14] 2.0 57 13 
882,934] 730,733] 45 | 35/163] 4.7 [5100 | 2188 
38,314 29,503 12 17): 281 2.6 401 89 
68,005 58,559); 22 20] 46] 2.3 367 161 
1,324,121] 1,186,210) 41 | 34)215| 6.3 |7317 | 3106 
156,012] 139,665} 56 | 14] 68] 4.9 747 331 
86,360 79,450; 40 | 17) 25| 1.6 381 153 
9,034 6,382 5 0] 16) 2.8 62 19 
113,300 95,167} 21 | 22) 47] 2.2 556 211 
130,911; 107,522] 19 | 23) 55) 2.5 |1000 299 
23,107 18,868} 16 | 19] 44) 1.8 157 47 
38,845 33,491 19 | 15} 34] 2.3 168 73 
139,178} 119,852} 21 | 25) 52] 2.1 644 272 
150,479} 182,928] 27 | 19] 58] 3.1 810 366 
93,688 83,036] 30 | 24) 35] 1.4 472 201 
317,899] 263,949} 25 | 25| 99] 4.0 | 1847 720 
8,095 6,634) 12 5; 10) 2.0 81 39 
10,815,883]9,098,119! 31 62,428) 25,048 


. 


Per Cent of Total 


Value Added by 
Manufacturer. 
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82 | 1600 

84 | 2220 

56 | 1675 

222 | 2570 

107 | 2250 

512 | 2090 

366 | 2420 

124 | 1450 

87 | 1790 

85 | 2240 

298 | 2410 
246 | 2195 

94 | 2135 

93 | 2120 

64 | 1910 

136 | 2175 

263 | 2040 
224 | 1960 
468 | 2160 
422 | 2820 

140 | 2270 

56 | 1570 

158 | 2195 

81 | 2145 

89 | 2345 

82 | 1790 
380 | 1860 
450 | 2325 

28 | 1565 
378 | 2580 

163 | 2375 

20 | 2100 

380 | 2490 

44 | 2315 
204 | 2360 
357 | 2345 
550 | 2120 

91 | 1780 

30 | 2125 

90 | 1860 

64 | 2285 

104 | 2025 
204 | 1875 
118 | 1950 
270 | 2435 

137 | 2145 
273 | 2260 

40 | 4840 

237 | 2310 
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TABLE 32.-UNITED STATES. DISTRIBUTION AND RELATIVE 
IMPORTANCE OF INDUSTRIES, 1919 
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Under each state the first figure shows the per cent of the gainfully employed population engaged 


in industry; the second is the total of column D. 


A. B. C. 10); A. By C; 1DY, 
a ob oes 
Age S ae 
Ind Empl 2d eee Ed lege 
ndustries Employing ® |gos Industries Employin rae oe | est tons) 
Largest Number SS BS 4 Be Largest rae es Pe a Aes 
Wage Earners. ae Baa Wage Harners. Se lara S 
g g ‘S) BRS 2 g Oss 
BA | 5S 5H |pae 
A a Z, ay 

Ala, Lumber mills......... 25,778) 24.1)| Maine |Paper and wood pulp...| 13,058] 14.7 
17 Cotton goods.........| 18,102] 16.9 39 Cottoniwoods= eee: 1157638) 1323 
49.1 |Railroad shops. . vane ae 8,665] 8.1 39.2 |Boots and shoes....... ,919) 11.2 

Ariz. Smelting and refining, Md. Shipbuilding). 92)5.25. 17,212) 12.3 

CODDEL aa ae eee St 2| 3605) 34 Men’s clothing........ 9,256] 6.6 
18 Railroad shops........ 2,103] 24.7 24.9 |Railroad shops........ 8,363] 6.0 
(226) umber mills... Sf isle: 972) 11.4|) Mass. |Cotton goods......... 122,499) 17.2 

Ark. Eumiber-mills seyser je 30,429} 60.9 51 Boots and shoes....... 80,166] 11.2 
12 Railroad shops........ 4,691} 9.4 33.5 |Worsted goods........ 36,296] 5.1 
73.6 |Cottonseed oiland cakes| 1,661] 3.3|| Mich. |Automobiles.......... 126,937) 26.9 

Calif Shipbuilding sees 46,052] 18.9}| 42 Automobile bodies and 
28 Canning and preserving] 19,575} 8.0O|| 45.7 PALUBnrask oar ee 49,048| 10.4 
33.9 \Limber mills... +4“... 16,957} 7.0 Foundries and machine- 

Colo. Railroad shops........ 5,739| 16.3 shops sc. Ae eee 39,430] 8.4 
20 Foundry and machine Minn. |Railroad shops........ 15,976] 13.8 
DT ts shop, products....... PEAK) (63,22 22 umber mills... 0. |) 125602) 1029 

Slaughtering and meat- 30.0 |Foundries and machine- 
PACKING Mer. Aer. 1,848] 5.2 ShOpSsrais eee een 6,183) 5.3 

Conn, |Brass, bronze, and cop- Miss umber millse ene: SH ola lend 
54 per products........ 29,580} 10.1 10 Railroad shops........ 4,030] 7.0 
22.3 |Foundries and machine 73.0 |Turpentine and rosin...] 2,495) 4.3 

SNODSe rein as cneiw satoreeas 20,148} 6.9]| Mo. Boots and shoes....... 17,458| 9.0 
Cotton’ goods... J... 15,647) 5.3)| 25 Railroad shops........ 13,471) 6.9 

Del. Leather, tanned, cur- 20.8 |Foundries and machine- 

38 ried and finished... . 4,251] 14.6 BHOPS tute sameeren ae 9,530] 4.9 
30.8 |Railroad shops........ 3,223] 11.1|| Mont. |Railroad shops........ 5,312| 31.0 
Bulpyeoodaecccte eco 154.85) bel 15 umber mili sprees on 3,693] 21.5 

Fla. Imomiber“mills'. S52. : 21,058] 28.3 57.3  |Printing and publishing. 829| 4.8 
26 Tobacco, cigars and Nebr Slaughtering and meat- 

60.7 Cigarettes. ./c4.-. % 2 12,393) 16.6 18 PACKING aoe ae wees 101221 27.7 
Turpentine and rosin...| 11,748] 15.8 48.8 |Railroad shops........ 6,178] 16.9 

Ga. Cotton goods... oe ee 385283] 31.0 Printing and publishing. 1,522) 4.2 
16 Lember mills). .as.4..: . 13,375) 10.8|| Nev. Railroad shops........ 1,750| 56.1 
48.5 |Railroad shops........ 8,210} 6.7 19 Slaughtering and meat- 

Idaho |Lumber mills... 5 8,291] 59.6 63.2 ECM SN Ss Bes aaa oe 118] 3.8 
16 Railroad shops 1,877| 13.5 Printing and publishing. 103} 3.3 
75.8 |Printing and publishing. Slime el Nee el | © Ot Dom ZOOdSshen ae sak 21,183] 25.5 

Ill. Slaughtering and meat- SL Boots and shoes....... 12,336] 14.8 
33 Packie Cosmet ace 54,179] 8.3]| 46.7 |Woolen goods......... festiied) “ied! 
21.5 |Foundries and machine INS. Ship ull clingy erase rate 50,251) 9.9 
215 BHODSshicte cas soercines 45,879| 7.0]| 48 Silk goods.............|| 32,326] 6.4 

Railroad shops........ 40,219] 6.2]| 21.4 |Electrical | machinery 

Ind, Railroad shops........ 23,099] 8.3 and supplies........ 26 liso] ork 
32 Iron and steel works...| 22,362} 8.1]| N. Mex.|Railroad shops........ 2,993) 52.2 
23.2 |Foundry and machine 183 Lumber mills, 0.5... 1,240] 21.6 

shop, products...... 18,828] 6.8 78.3  |Printing and publishing. ged] al 1a 

Towa Rairoadshops....01 « 13,536] 1.8]| N. Y. |Women’s clothing..... 102,652} 8.4 
20 Slaughtering and meat- 39 Men’s clothing..... ++] 62,008 5.0 

DAC KUO el oe ueceee cee Weltse li SiO 18.0 |Foundries and machine- 
30.1 |Foundry and machine- BHOPsMEidas meee es 56,609| 4.6 
shop, products...... 3,529] 4.4!) N. Car.|Cotton goods......... 67,297) 42.7 
Kans Slaughtering and meat- 23 bumper amills ieee: 22,728) 14.4 
Packing yey, Wiccan 17,805] 29.2|| 64.5 |Tobacco, cigars and 
19 Railroad shops........ 11,196] 18.3 cigarettes, .......... 11,683} 7.4 
53.2 |Flour-mills and _grist- N. Dak.|Railroad shops........ 1,539] 34.4 
Gills eae eee. 3,493] 5.7|| 9 Flour-mill and grist-mill za ae 

Ky, ilroad shops........ 19372) Lins 59.6 PTOAUCTS)) «0c haa .. < . 

Se fee lie. Sa F eda G)|melelicnt Printing and publishing. 557| 12.5 
32.6 |Men’s clothing........ 2,590} 3.7]! Ohio {Iron and steel works...| 73,025] 10.0 

La. Lumber millsia. 22.22: 42,194] 42.9]| 42 Foundries and machine- 

20 Sugar, including refining] 7,698) 7.8]| 28.6 BNODS et ieee scmies 72,227) 9.9 
55.2 |Railroad shops........ 4,424; 4.5 Rubber goods......... 63,637| 8.7 
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TABLE 32.—Continued 


—__ ee 0800 OO 


Ie}, Cc. 10s 
oa 
g, (RSs 
Industries Employing Falk 30 a) 
a) As 
Largest Number ne [ees 
Wage Earners. os ISA 
Gk |OBS 
58 Lae 
ZA Ay 
Petroleum refining..... 4,612] 15.6 
Railroad shops........ 2,687 Pa 
Smelting and refining 

PATIO Starch ake urs tonenstelie eishe P22 Pe dad: 
Lumber mills 39.1 
Foundries and machine- 

BHODBi.c ise siaveernce le 5.6 
Shipbuilding By, 
Iron and steel works...] 171,715] 15.1 
Railroad shops........ 8,749| 6.9 
Foundries and machine- 

BHODSW ears otesdoclcen 71,087} 6.3 
Cotton’ goods... 466. 31,405122.5 
Worsted goods........ 21,249] 15.2 
SOWGILY 2.2 2 cnaneenes 10,579] 7.6 
Cotton goods......... 48,079| 60.5 
Lumber. mills... oc... 1B Pye ie cv 
Hoertilizers siarr.szcieree 2,765] 3.5 

.|Railroad shops........ 1,222) 19.1 
Automobile repairing.. . 794] 12.4 
Lumber imills Ser aetes. 673} 10.5 
Lumber mills......... 12,847| 13.5 
Knit g00dsaercien acts ae 10,308} 10.8 
Railroad shops........ 10,173] 10.7 
Evmber milla. 17,350) 16:1 
Railroad shops........ 16,703) 16.0 
Petroleum refining..... 8,224! 7.7, 


A. 


B. 


Industries Employing 
Largest Number 
Wage Earners. 


a 


Number Thus 
Employed. 


ie) 


Per Cent of Those 


Employed in t 
Manufacturing. 


Railroad shops........ 
Sugar; beete< ssn cers 
Smelting, lead......... 
Marble and stone work. 
Woolen 

goods 


and worsted 


Laimber mills’nc% <0 os 
Railroad shops........ 
Tobacco, cigars 

cigarettes. .. i... 2a05 
Lumber mills. .o52. 20 
Shipbuilding........:. 
Railroad shops........ 
Lumber mills. ..¢..... 


SHOE is weer ae 


WAbEEL po an. weenie 
Railroad shops........ 
Automobile repairing... 
Lumber mills......... 
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TABLE 33.—UNITED STATES. MOTOR-TRUCK HAULS FROM FARMS 
TO SHIPPING POINTS, 1918, 


AVERAGE Cost or HAuLING 


Average AVERAGE LOAD. 
Average Nae One Ton One MILE. 
Region. = Round 

Miles Trips Corn. Wheat. | Cotton. | Corn. Wheat. | Cotton. 
* \per Day.| Bushels.| Bushels.| Bales. Cents. Cents. Cents. 

United States...... 11.3 3.4 58 84 6.6 15 15 18 
New England.... 10.0 4.5 62 60 eA 11 140 || Bae pe ee 
Middle Atlantic...} 12.2 3.4 69 78 om 14 14. ole aaa 
East North Central 9.3 4.8 64 90 Bk 11 1 | eee 
W. North Central. 10.1 3.8 54 84 aa 18 TAS co oracemee 

South Atlantic... . 9.8 4.0 45 57 6.0 19 18 20 

East South Central 12.9 3.2 58 86 T6 12 10 13 

WestSouthCentral| 13.0 2.9 57 72 Cnia 17 15 20 
Mountain... ... 21.0 2 48 70 Kc 36 ZO Ware tenets 
IBaCINO yeot eke eae 12.3 2.9 74 105 20 Lie phlei 


TABLE 34.—UNITED STATES. WAGON-HAULS FROM FARMS TO 
SHIPPING POINTS, 1918 


AvmRAGE Cost or HAvuLiIne 


Average Average AVERAGE Loap. One Ton OnB Mie. 
‘ Haul Number | 2 eee 
Region. F Round 

Mil Trips Corn. Wheat. | Cotton. | Corn. | Wheat. | Cotton. 
Ue8- |pner Day.| Bushels.| Bushels.| Bales. | Cents. | Cents. | Cents. 

United States...... 9.0 12 39 56 3.6 33 30 48 
New England.... hee 1.8 38 45 39 3S ewes 
Middle Atlantic... 7.6 NG 39 47 39 Bioko alll pacetanesiees 
East North Central 6.3 2.0 41 54 29 OPE Neer artery 
W. North Central. 7.9 1.5 42 57 33 29°") | Sean 

South Atlantic... 8.4 1.4 29 36 3.5 41 39 48 

East South Central} 10.4 1.0 26 38 3.2 45 36 52 

W. South Central. 10.9 0 26 46 3.8 49 32 47 
Mountain....... 20.2 0.4 46 66 52 AQMEa Pere ethecs 
IPACIHGs clereleterolele ars 11.2 1.4° 71 67 23 22a eres 
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TABLE 35—WORLD. RAILWAYS, TELEGRAPHS, AND POST OFFICES 
(1922 or Nearest Available Date) 


A B C D E F G H 
Railway|Railway Milestok Miles of | Miles of Post 
Railway Mileage ae Telegraph ReeeoD Teeerepb Post Offices 
|Mileage,! 1600 | 1000 | ite |'yo000 | 1.000, | Offices, | per 10,000 
| Total Inhabi- | Square ae Inhabi- | Square Total ree? 
tants Miles - tants Miles ae 
AIZEN as rein alin ele dir lsyslavubetchs pal 2,722 6 12 25, 283 44 114 707 12 
Argenta eee saecareake secre au! as 21,935 2b 19 175,875 202 154 3, 645 4.2 
Austtaliaganceenccun bh wer ...-| 26,202 47 9 97,438 173 33 8,395 14.9 
INGE ate AGS agian om SOMES AAs = 4,125 6 134 49, 009 76 1,595 3,118 4.8 
Belgian Congas eee. ne crac: 1,263 1 1 2,636 2 3 50 0.03 
Belaiimine syeete he acer 5, 686 8 485 27,695 37 2,460 1,769 2.4 
(MLVER Sire ohn. ae wee vine es 1,401 5 2 6,957 24 11 427 5 
TAGE Gc cdc thas both con crete 17, 907 6 6 95,463 31 30 4,044 1.3 
Bulgaria 1,829 4 45 15, 200 31 372 2,585 5.2 
Canada | 39,771 4 il 270,782 306 74 12,252 13.8 
Chileans cine stan oo tens 5, 102 13 17 38,090 100 130 966 25 
MOBI, Cnacelt sietacs crea ie ore wie 6,818 0.2 4 87,000 2 57 35, 464 0.8 
Chosen aesienetete Gb ete oe 1,157 1 12 16, 660 10 172 577 0.3 
‘Colombia yacnacchessiitoe ec 926 i 2 14,413 23 32 843 1.3 
Costs) Rita hoc sees yecn one 410 8 22 2,740 57 147 307 6.3 
ODS aie ae ens elec oe 3,020 10 68 10, 618 37 240 749 2.6 
Czechoslovakia, (7 ...: ..<..2o00- 8,718 6 161 45,339 33 832 4,753 3.5 
Wenmarky <a escereeeence wee 3,092 9 182 9,352 28 547 1,975 6.0 
Dominican Republic............ 408 5 21 907 10 47 83 0.9 
Dutch East Indies.............. 2,011 0.4 0.3 20,297 4 28 603 1.3 
BiCUaGOr nae oerae ce ork wrcee itn neeeliae Sere se heer eas ate 4,622 23 39 bg 
Pgypb cy. icra tinaiee ents moan 2 252 23, 067 17 1,900 2,992 2.2 
Esthonia 7 42 5,348 48 290 179 1.6 
inland outers tec ceekee. 8 18 10, 294 30 68 2,632 s Hear 
PORUOSS cairns Saceu taaisetes aavntenn i 29 3, 043 8 221 171 0.5 
BYANCB Metres te aie conse arestettis's 9 153 495, 000 126 2,325 15,769 4.0 
Germany... 6 193 484,514 81 2,645 42,458 7.0 
Great Britain and N. Ireland... . 5 214 299,301 68 | 3,162 23,773 5.0 
GrO6CO isticiscccle opbimeerc nines ,98 3 40 23,535 39 478 1,047 1.8 
Guatemala termncntalsstec ieee 478 2 12 4,447 22 119 423 2. i 
Egat PRET ee caret. Cs ewes 112 1 10 124 1 ll 92 05 
Honduras sscnacrase aeetee, ace 556 8 12 4,663 70 101 285 4.3 
Hungary Sh native nate crcl aie ays. ee 4,493 6 125 51,080 64 1,425 2,449 3.1 
India, lua ep Aneero abe erem ce = 37, 265 1 20 347,295 ll 190 19,557 0.6 
Indo-China (French)............ 1,265 1 5 22,161 12 80 361 0.2 
Irish Brea tate. sansa e ee te 3,525 il 130 23, 205 74 857 (H) 
12,885 3 107 255,000 66 2,125 12,039 3.2 
8,475 1 57 162,397 28 1,092 8,025 1.4 
1,825 10 72 5, 647 30 222 352 1.9 
16,442 ll 21 76,105 53 99 2,701 1,3 
840 1 4 13,227 22 60 
2,300 3 180 32,716 47 2,480 1,732 2.5 
3,156 3 30 23, 067 183 223 2,188 16 
169 3 34 3,637 57 73 180 2.8 
2,141 8 17 20,138 76 161 4,125 15.7 
Ant 301 7 9 3,618 83 112 96 2.2 
PATAQUGY ceaeles teetete,t © ees see 308 3 3 1,841 18 19 385 3.9 
Parent ame, aR Ae 350 04 0.6} 12,507 13 20 201 0.2 
Pir Oe, 06:0. ome ee. oat 1,997 | 3 4 10,401 14 20 821 11 
Philippine Islands............ 803 0.7 u 9,200 8 80 907 0.8 
oland. . Shtivvers suvdrarstal avtihcne eine 9,541 4 64 109,151 40 734 3,858 14 
OVGO TRICO nee yee saulearee: 339 3 100 1,061 8 312 92 0.7 
Porbulge linsemoa torte cterae tee 2,128 4 60 18,700 31 527 | 7,922 | 13.1 
FuManiaeiey i cwese cee dork G 7,325 5 64 48/308 30 425 | 4.662 2.9 
RUBEIA oak tear acani nee aie tien 42,504 4 24 345, 707 34 190 | 19,104 1.9 
Salvador rast scat tenetta cae 260 2 20 2.374 16 180 176 1.2 
Blames edtemteos sletvenercspirs 1,376 1 7 6,530 7 34 379 0.4 
Spain eee ae ene 9, 842 5 50 80,730 38 414 | 9,454 4.4 
Swodeu sua. dicksacsccsdbiransg 9,439 | 16 54 51,967 87 300 | 4.313 7.2 
Switzerland.....0. 00. -....) 8,586 9 226 25,318 65 | 1,592 | 4)268| 11.2 
OTN ci Oc eek a ens 1,287 6 27 5,789 28 119 473 2.3 
BUTI OY rameters Reon or 3,340 ) 12 37, 231 26 131 1,268 0.9 
Union of South Africa...........| 10,890 16 23 44,912 65 95 2,795 4.0 
United States 24 88 |1,875,000 | 170 397 | 51,947 4.7 
Uruguay. ie ae ee eee 1 23 (029 | , 33 70 995 65 
Venezuela....... 3 2 6,726 28 17 376 1.6 
MATE IEMI, sn nnoanaknteanacoee 5 59 35,500 29 368 1,829 ws, 
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TABLE 36—WORLD. MOTOR VEHICLES, TELEPHONES, AND SHIPS 


| 
A B Cc D E F 
J Motor Persons per} Telephones, |Telephones|/Tonnage of} LOnnage of 
Cominembanel Caney Vehicles, Motor | January 1, | per 100 Salling Steam and 
19 Vehicle, 1924 Inhabitants! Vessels, Motor 
1924 1922 Vessels, 
1922 
AVVO EUDID perervers utensil se ails, eevee, ons '21 ,360,7792 82 |24,576,121 1.4 |3,027,834 |61,342,952 
SINE GAG wataeey steres aaattensenayeyeie ie) Sick svar 8 ,2312 1,450 139 (631 0.1 i 2 195 
A erly Lene Senin aes. euetene oketave 4, 398 
British East Africa.......... 3,050 3,220 
British West Africa,......... 7,150 3,200 
Fats DUI siwecn maine nicd os Ccucsom meen 7,233 1,870 30 , 863 0.2 
MTOTOCCOR Meters siaictertal ste sicrars 5,600 1,070 
PUN Series anon take a siuersieas 3,706 564 
Union of South Africa........ 51,500 135 58 0.9 
ARIONG otro G eteelo Ob OkED He aaa ‘ 186 ,7582 4,925 761,419 
Arabia 465 10,800 
China 10 "000 43,600 1 
na A ,600 01,425 OR OSr ll oraeceteversax 188, 
Chosen. 1,122 15,360 ous 
Dutch Hast Indies........... 35,950 1,310 88 ,587 0.1 
Indla (British).............. 63 ,500 3,900 38,850 0.01 
Indo-China (French)......... 5,750 3,300 
RO ADAT ec Says ee wae wicrae mn 19 ,693 2,925 472,805 OFS sil eee ase 3,586 ,918 
Malay States... 15 ,404 159 
Mesopotamla. ,470 1,935 
eines OGON 855 90 
Perslaiccccs mises 1,700 5,590 
Philippine Islands 14,828 735 15,000 0.1 
Sia 2,500 3,730 
era. sone 3,044 98. 
Turkey. a 2,600 5,580 
AUSTRALASIA. <i FANT ERICA! GA one 395 ,829 
Australia. ... a8 205 ,000 27 281,703 5.0 
New Zealand a 60 ,600 21 111,441 8.3 
BUROPE....... --| 2,115,541 225 | 6,390,765 13. 
Austria....... 140 424 135 ,839 2.1 
Belgiume 2... 65 ,000 115 114,807 ats) 8,403 571,074 
Bulgarla...... ,003 4,860 ,283 (aul 
Czechoslovakia 11,700 ,16 103 ,606 ONT 
Denmark..... 47 ,500 69 292 ,770 8.7 74,996 963 ,142 
Esthonia.... 743 1 OO cccereienetensronl leave cee erat 13,110 32,149 
Finland... *.. < 5 ,462 624 80,000 2.3 90,717 122 ,954 
HUPAN COM cede epee 573 ,967 68 603 ,786 1.5 308,410 | 3,537,382 
Germanpy........:.....-- : 216,300 277 | 2,242 ,332 3.8 101,641 | 1,785,767 
Great Britain and N. Ireland. . 778,211 57 | 1,148,095 2.5 206,999 | 190881638 
(GREECE Ma iisis cna aes 4 5,500 1,080 5,400 0.1 10,523 667 ,604 
Hungary . 4,610 1,720 75 ,207 0.9 
Irish Free State : 17 ,400 181 21,268 (),2/ 
CRIN eee ost Gis hs os . 89,712 443 142 ,603 0.4 167,613 | 2,698,722 
SGV. Caio crores ee ; 635 2,920 11,358 0.6 7,826 3,298 
Lithuania : 49 972 
Netherlands 31,004 224 193 ,268 27 15,228 | 2,617,485 
NOrway....-- 22 - essence eee 20 ,467 129 167 ,008 6.1 183,181 | 2,417,680 
POA sorans Waa eel cigleiwete ioe = 963 3,405 110,143 0.4 
Portugal... .....--++-+--++--- 9,000 670 18 ,859 0.3 48 ,539 237 ,339 
PEORIA pay eves cee siete = =n <he's 11,000 1,480 31,615 OR 208 rere oe, ene 72,297 
ARUISG Dobie ke mene ee reus octane 25,000 4,100 130 ,278 0.1 
Spain y 62. eee ee Se ee ae 70,000 304 90 ,000 0.4 67,481 | 1,215,276 
MS WOOT cyte cure tote te | Late piesa 63 ,000 95 402 ,389 6.7 75,343 | 1,040,032 
Switzerland, cere cre sister een == 29,848 130 180 ,280 4.6 
Yugoslavia........-..++---- 6 ,000 2,000 26 ,000 O82) Fi Peon ene 81,204 
NORTH AMERICA.........+.:-- 18 ,483 ,0002 7 |16,541,858 10.9 
Alas abet makers scene sie = caress 1,225 45 
(Chiao -n cele n ceo Oy ERO 636 ,489 14 | 1,009,203 10.0 
Cental PATMGTICAE ai venetian eee 2,120 1,790 18,018 ORS 
Be seal ots rie, er ties Sey ai 33 ,124 87 47 ,786 1.5 7,498 55,179 
Dominican Republiesca. src scr 2,100 427 
JIG cieke clone Seca orice 1,000 722 
ELA Wien oe ea Moryasi 22 ,600 1 16,816 
Aplin oo oes caceemoenoes 2,985 290 
1M, (Ord (ahs Mae cota oe ho amon 35,000 414 50,360 0. 
INewroundlamd). Jie aes clear 870 304 
PAMAIN A reeys saree vere esta aim te los te ee 3,000 144 
(POrbO: RicOre enn. wengnmiine os 10 , 263 131 11,442 0.8 
Salvador eens ce sic wn oeec 1,000 1,526 
Wntted States. 23... ucs =. 1 Lee 507 6 |15,369 ,454 13.7 |1,253,998 |15,808 ,462 
SOUTH "“AMHRICA. (6. oceans 210/7132 315 346 ,619 0.5 
Are enbing vita mccesyaateien ee: 120 ,000 72 157 ,041 1.6 19 ,967 161,588 
BOliViaiaare ate octo ccna 1,092 2,650 2,706 0.1 
IBLAz nee rscree sinker wise. fie 44 ,834 683 93 ,846 0.3 23 ,127 469 ,444 
Chile ee arate ne bette uae os ,000 476 30 ,272 O07 10,279 121,122 
GColomp lame ee cte eter asctatenete. 3,000 2,100 11,463 0.2 
ICUS GON? cine, savant rns e are 900 2,200 4,712 0.2 
(PAV ASUS rie eet aieiemenie aes 310 3,200 392 0.03 
JER MOD: Oe aeeea eo END O Dpto OUP RL Ce 6 ,000 1,220 9,140 0.2 32,846 68 ,363 
RTBU a ce, 65, serwswis Gats,aperan oss 20,890 73 24,184 1.5 11,046 65,265 
SVIETIGZ UCI Ens ebevetans ehenere aie <iaus->).s 4,000 600 10,550 0.4 


1 Includes Costa Rica, Guatemala, Honduras, Nicaragua. 
2 The totals include the following undistributed items: Africa, 1,857; Australasia, 936; Europe, 6,115; North 


America, 4,072; South America, 132, 
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TABLE 39—WORLD: FOREIGN COMMERCE OF PRINCIPAL 
PORTS OR CUSTOM DISTRICTS 1923, 


A B Cc A 
Total 
Continent, Country, | Imports, | Exports, | Com- Continent, Country, | Imports, 
and City Thou- Thou- | merce, and City Thou- 
sands of | sands of | Thou- sands of 
Dollars | Dollars | sands of Dollars 
Dollars 

AFRICA: | United Kingdom (Cont.): 

Egypt: Hull hteincgs ote s 298, 635 
Alexandria! 2s. 9. 173,561) 27152276 444,788 Leith... 2.5. - 2-7 | 82,124 
Liverpoole.. sss’. sar 1,115,224 

Asta: London) .sisvcers a2 0's 1, 759, 082 

British Colonies: Manchester........... 255,951 
Bombay7sscmtess attest 261,884, 303,444) 565,328); Southampton......... 153, 003 
Caloutiati. -22...285e 245,379| 336,813) 582,192} Tyne ports........... 91,595 
Singapore wenceses ee 300,139] 260,479, 560,618 
NortH AMERICA: 

China: Canada: 

Canton iis atace cane 60,783} 74,267; 135,050/} Montreal............. 188, 624) 
Daitet .4.00< es ee 56, 313) 93,757, 150,070 

Shanghalsieps.cssiess 343,949 227,866, 571,815|| Cuba: 

ALIEN tSitls eecamere oer 62,:702|' 415117) »103)819)|" Havana... -).2-- eee 180, 933 

Japan3 Mezicv®: 

Kobesmiks nes rece es 370,649) 110,559} 481,208}| Tampico............. 20,340 
Osaka. cio eee setae 57,354| 140,914) 198,268)] Vera Cruz............ | 41, 606 
Vokahamanecete sass 251,086) 290,935) 542,021 

United States: 

AUSTRALIA 4: Galveston vaueuss0 | 32,962 
Melbourne. .......... 211,436) 139,726) 351,162)} Georgia.............< 28,928 
Sydney asiersttesient vised 243,698) 185,310) 429,008]| Maryland............ | 91,836) 

Massachusetts........ 307, 288 

Eurorg: New Orleans.......... | 171,620 

Belgium: New Yorks gee oceans 1,797,820 
Ant WED iow tenis esiae 536,589 453,547, 990,136]| Oregon............... 10, 120 
Philadelphia. ......... 219,710 
France 5: San Francisco......... 166, 685 
Bordeaux ipe-cnwenes + 121,703, 95,685 217,388]| Washington (Puget Sd.)} 262, 158 
Dunkirk easton 228, 409) 36,187 264,596 
Havre .pcnccevme sc esienes 411,281, 296,906) 708,187|\SourH AMERICA: 
Marseille vsccureeiner 351,607, 389,997, 741,604|| Argentina’: 
Buenos Aires......... 560, 457 
Ttaly6 
Gonos is enapaecccn 886,761) 140,366 1,027, 127 
INSplOS Aso veatale eons 173,271; 62,311) 235,582|| Brazil: 
Rio de Janeiro........ 104, 609 
Spain’: Dantoss3. ste settee 78,100 
Barcelondr mrt 82,48¢€ 53,495) 135,981 
Bilbao. vsaesternataces 27,607 8,279)  35,886|| Chile: 
Valoncia wasvtccne senor 17,107, 18,892;  35,999]| Antofagasta........... 11, 237 
Tquiguetjmss. ceaconcn 4,976 
United Kingdom: Valparaisovcssese acter 67,534 
Balfastraneteneriate ace | 41,360) 9,792} 51,152 
Bristol: era nectnecst 138,432, 24,648, 163,080}| Peru: 
Cardiff. scutiaeme en 62,945) 122,581) 176,526| Callao........1...2.<s 34, 674 
Glasgow fvcceteurnes 128,980) 238,376 367,356 
Grimsbycsaeu sine aor 73,783 89,643) 163,426|}) Uruguay’: 
Harwich ,ceucreneicys 155,814) 19,582} 175,396)| Monteviaeo........... 60,947 
1 Including western land frontier. 5 General trade. 


2 Year ending March 31. 
3 Calendar year 1921. 
4 Year ending June 30. 


6 Calendar year 1919. 
7 Calendar year 1920. 
8 Real value of imports estimated on the basis of the official valuation. 


Cc 


Total 
Com- 
merce, 
Thou- 
sands of 
Dollars 


Exports, 
Thou- 
sands of 
Dollars 


168,164, 466,799 
35,630) 117,754 
1,323, 1122, 438, 336 
890, 498/2, 649, 580 
174,518) 430,469 
179,220} 332,223 
153,007, 244, 602 


185,293, 373,917 


65,790 246,723 


30,751 
19,001 


51,091 
60, 607 


530, 540) 
51,493 
93, 436 
52,159 

301, 416 

1,518, 852 
52,510 

106, 508 
160, 432 
116, 088 


563, 502 

80,421 
185, 272 
359, 447 
473,036 
3,316, 672 

62, 630 
326,218 
327,117 
378,246 


232,315 


792,772 


64,150 
167,783 


166,759 
245,883 


43,030 
33, 602 
4,235 


54, 267 
38,578 
71,769 


23,378) 58,052 


65,525} 126,472 
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TABLE 40—UNITED STATES. TONNAGE OF WATER-BORNE IMPORTS 
AND EXPORTS BY TRADE REGIONS AND INDIVIDUAL COUNTRIES * 


(In Thousands of Cargo Tons of 2240 Pounds) 


- A B A B 
Foreign Origin or Foreign Origin or 
Destination Imports, | Exports, Destination Imports, | Exports, 
1923 1928 1923 1923 
GRANDE AL ORAT Wins: 43,295.7 | 49,080.0 ||CenrraL AMERICA, 
‘ 99 
UnitTEep Kinepom, Torat) 2,610.7 7,301.8 nee pO aoe ee ieeeee? 
England........ 12E8) 1,974.5 Ontos Guatemala a 158.9 Ady a 
relandiser anrnucinn oes an 29883 SanAncas lk leek. 2° : 
Honduras emetic eneee 292-7 107.0 
Scotland Saeco cas 230:,3 677.0 Nicaragua 190.8 26.6 
iW alos Rome cee 401.7 168.8 ice ; 
Costashicamm a ceren oe 124.6 36.7 
Norra ATLANTIC AND Panama, ccc 80.9 3.6 
Batic Evropr, Canal Zone.....5-. «> 135.8 964.2 
WoW ae. silat) TER 1,705.8 SHIRANCIOE. Ae gag ao aa 6 19.4 Zire 
Greculand ae see. ier} Nortu Coast Soutu 
FRUMISSI Hig News) caer eailoee ls cent -ccs 4.4 America, ToTau,0.5 367.5 192.8 
igteal eo ho ets ¢ Baie cane 91.9 17.9 Wenezuela. 20.0.2: 83.4 70.4 
INOR WEY seer gene cn as 676.2 384.7 British Guiana... 104.1 16.8 
Swecenmentcet eet il oD 306.1 Dutch Guiana. a. aa: 14.3 10.0 
aerate RR Res re ae 645.4 Colombigiy.-sacse) ee 165.4 93.2 
ANZ... . 2.222 : 112.9 ||/Rasr Coast SourH 
Germany............ 40.2 135.0 America, Toran.14) 1,613.4 | 2,201.3 
Hsthomias <2) ween SoG UH) UBravil aiuea eo 686.0 697.0 
Latvia. ............- 1.4 32.8 WEEBINEs o Goascoeags 62.8 | 198.2 
Havre-HamBura IAT PENtING ae eee es 849.5 | 1,396.1 
Ranae, Totau..3.0) 2,663.1 8,021.6 ||Wesr Coast Sour | 
Germany see foe. sc ess 1141.3 2,977 .3 America, ToTau.0.4, 2,031.4 | 853.1 
Netherlands. ......2. AT ALO OPE NPA TE Colombian-esee: a. .-| 16.5 20.1 
iBelpidm gs, 65.608 - 826.5 1,491.4 Chile Wrenn cease 1,782.4 588.9 
Iiramce Segoe tae oe 273.7 1,380.1 Rerubsticcpee ieee 209.4 222.3 
Souta ATLANTIC OTE: 28..1> Bee 
Evropgr, Totau.3.2 41.6] 1,564.9 ||W=st Arrica, Toran. 0. 7 197.6 139.9 
range Wega aero fay BS Sepa d oS. & ein Orne eo a Fri teaan tia sie fae 
Rortur aera e en 57.3 135.3 || Erench West ape ee a 
Spain a aire ea 370.4 168.0 || British West Africa... aes eke 
Azores Islands....... ell ily. tl Belgian Congo....... : : 
Canary Islands....... 4 45.7 ||SouTH anp East 
Arrica, Tota. .2.0 128.3 257-2: 
West MEDITERRANEAN, Union of South Africa. 38.5 192.5 
TOTAL. eo Ly 962 3,749.1 Mozambique.. 84.0 52.3 
Shula ia bo co Se arouse 282.0 294.9 lgimtheln 1devee AGS, 1.9 6.0 
ae eee 433.8 | 2,421.3 ||, Madagascar........ a0 ue 
Eo oh whore ehcaes : q AUSTRALASIA, Toe 5. 7 169.3 965.7 
Wo eae acacia eens oo 3h || New Zealand. is 28.8 170.0 
GDR Oe, terete ae oe Ma 198.2 64.9 Acastraliaieseuh eestor: 109.3 WHE ot 
bea eS eee 3 : igie sland sieceemierte 5.3 3.3 
PAU eriaeni tele erie sémoe cep 179.7 137.5 sg Tals 115 77 
IMOTOGCOM eS ie ust allibe iae).cielo-« lS ee SAN tor eRe Ihc "3 5.8 
East MEDITERRANEAN Haar Inpris) Toran,06 442.5 276.8 
AND Brack SEa, Straits Settlements. 256.4 104.1 
EOWA, Seeders 2.4 291.0 689.7 French Indo-China... 10.1 50.2 
ARMBTJeNiny ido, 0 Ga RARER RE Ieee ae etete “LD CVTGaR TN. = kon dees 44.4 8.7 
Georgian saneeb cust so 107.5 Le i errant Ctialy a fly eee oe 110.5 103.5 
Turkey 32.6 84.0 Ocelebesieice se csgen ens 9.1 §.1 
Armenia Bere S ete Other islands........ 12.0 5.3 
Sa ee Bo Wegasiy \Ouume, Torin) .-.4.6) 1,121.1) 95,081.9 
Pal eee G Bag | @hing a. e 337.7 | 1,636.5 
oe aie aa il 22.5 Japan aero tans) Wael mecalte ete (allover 252.5 3,008.0 
Dee ithea Meee ee 2 ; " Philippine Islands.... 530.9 437.2 
West Inpiges, ToTau 5,549.2 3,147. Inp1a, Perstan Gutr, 
Cuba. DR ees soho GL 4,7738..0 2,364.6 AnD Rep Spa, ToTay 665.8 361.7 
Jamaicanreceene cee 237.5 126.3 Mesopotamia..... 0.5 yea 
Bahama Islands...... 48.4 32.7 ATE bine aed 2 2.2 12.5 
Haiti... 50.1 93.9 Lndia seep ace eas 576.4 321.8 
Dominican Republic. . 144.2 HEP Ol pc sdan od voe6! 70.1 27.4 
Peat o a ore a) asoe7-|/Canspa, Torar,....1.4|° 6,966.5 | 10,003.1 
pe lcloupe “w7 32.4 || Pacific ports......... 1,053.6 677.0 
a eras aa ; : Atlantic ports........| 1,000.9 959.0 
IER ICO re Gee 0.1) 14,150.5 1,252.8 Great Lakes ports. 4,912.1 $367.1 


* Noté that a country may appear in part under one trade region and in part under another. 
Minor countries are omitted, but their trade is included in regional totals. 
below the names of the trade regions indicate the ratio between exports and imports, for the region 


as a whole. 


The numbers after or 
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TABLE 41—UNITED STATES. 


TABLES 


IMPORTS AND EXPORTS BY CUSTOMS 


DISTRICTS, 1923 
(Name of Chief Port in Parentheses) 


A B Cc D 
Imports, Imports, Exports, Exports, 
Millions of/Thousands| Millions of/Thousands 

Dollars of Tons Dollars of Tons 
Maine and New Hampshire (Portland)......... 26.3 397.8 17.4 620.4 
Massachusetts (Boston). ..... cee caw c sane i 307 .3 3,238.8 52.2 492.8 
Rhode Island (Providence)’..............-.-- 11.8 837.6 = 0.5 
Connecticut (New Haven)............. 9.5 5238 0.7 Cig 
New Y orks (NG wy OLLe cert eertne eee eater area 1,797.8 | 11,559.2 1,518.9 | 11,023.2 
Philadelphia’. a cccesshinke oer ee aes 219.7 4,090.9 106.5 2,436.8 
Maryland: (Baltimore? cre tee a 91.8 3,412.8 93.4 3,204.9 
WarginiarCNiortolleyrs: . 4 csc nesee ote reeeree tenements 15.0 468.6 183.2 2,955.8 
North Carolina (Wilmington)...........6....-. 10.7 190.1 15.1 18.8 
South Carolina (Charleston)................- Teo aia. 25.5 325.3 
Georgia (Savannah) cece a ere eerie cae 28.9 533.0 b1 5 248.4 
J Whey (eke w BN eohey VL oN Or aiclencl tans b oc. oscuro tc ear 20.0 1,000.4 65.4 1,769.6 
ING ae rat Semin c Tare hla es tes arke aoa eee 3.6 320.6 39.6 935.2 
ING W, Orleaiis £ pies cca sre risus suse Ce saa aN clement PiL.6 4,172.2 301.4 3,044.1 
Sabine, Texas; ees oars Sbarro ure mee eae 8 1,767.6 55.0 1,354.6 
GalvestOic Mein rca.. eae setae ce ony ore eran iets aaa 33.0 1,992.1 530.5 1,678.4 
BamVA tomo ine ci rcsp4.<ieuterartds a ere te tepid eaters sO) Ve pea eta 37.0 
BP aso: ccoptentien ccc crak ch seat cee eee ae BORG Vt a's sreterere 11.5 
ATIUROT A ais asta ete oslo ce SAR Oke EMAS Bio chy OER Re te USO) Al ok cera LU 
OBA D £OlES Sears sai cua vaspa oe hone tere rete oe aise ates 32.5 494.0 39.6 2,294.1 
Sansh yan ciseO:,., meleca wise o deisccerils Opes BY ease neeene 166.7 950.3 160.4 2,148.8 
Oregon (Portland)\a...asisin see On reer ee 10.1 Bie Se §2.5 1,394.3 
Washington. (Seattle)ii 0 v1: nce ates Seine teeanean 262.2 931.8 1161 1,759 3 
MM oVey CHE ME NACCMM KEN nh ects oa cah ood tiboS one oH re ete A ean ee 3.3 
Dakota estate a eves Gk lenceria carer ie aatabaraetre et Pate |e ten a 43.8 
Wisconsin: (Milwaukee)i-7. er eer niin aeterteie ote 5.0 2.0 h Teg 40.3 
Duluth and Superior (Superior)................ 18.8 204.7 34.3 1 22258 
Chriearoiien ht aides osteoma ce te en eee eat 45.6 25.6 14.0 281.4 
Maehigan  (Marquette)ic a. oe oe. den cei ieee oe eee 90.0 77.0 226.6 573.8 
Ohio (Cleveland) * </..cte.. ce ciet ise eee ete alee 113.6 37.3 4,838.0 
BS USE Oasys tans PO Os selsal p Sheree esa ee an ae 70.3 3,108.8 178.8 227.6 
UOGH STOR: bra. cs. sca ce pneu terete ere keen ae pee ee 6.1 142.6 10.5 1,134.2 
SEB WIED CO ia ic eyes a -arac tirade teeta econ ORES 160.0 148.3 78.7 17.5 
WOrmont, ec teakle ciesiniso ahr een ee eae ee YR Bal le eh og 45.4 
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TABLE 42—UNITED STATES. PRINCIPAL COMMODITIES IN FOREIGN 
TRADE WITH THE PRINCIPAL COUNTRIES OF THE WORLD, 1924 


Values, 
Country and Commodity H ae Country and Commodity 
Dollars 
British Inpra AnD INpIEs PHILIPPINE IsLaNDsS—Cont. 
Exports from United States.......... 44 |/Tmports into United States.......... 
Petroleum products............... 10 UIZAT He ic cists guar cratacerens aie e create: 
¥ ‘ 7 Coconutroul ese. alae oe ee 
Imports into United States.......... 277 iVianilavhom psa eee emer oe 
ERD DOr CEU Gaeta tert eee crea ace vee 110 Copr ated eo ee ie ah er OFT ID 
Burlaps.........---. 0... .... 000: 49 Cigarstand cheroots aa. ss.) «sa 
MON oo fico olieten cme Sev ncia SEEN al 48 
Shellacince secret. mel bes eellce | 12 
Jute and jute products............ 10 AUSTRALIA 
AEDS ge ech Cho thee Mer eitesteis ete eel ae 8 
Goattand: Hdbskings. 2... 40 So”. 6 Exports from United States.......... 
Gastorsbesnse tk ee ee 3 Automobiles, including parts....... 
Petroleum pfoducts ss ass tse 
Cuina, Inctupina Hone-Kona HL obaccom eal...) sy. -kekatesatenensy thsiareuetss 
AND KWANTUNG Euan Der ae cueratetds Seis teers cee 
; Wiheelhtractorsiyses sects co emote 
Exports from United States.......... 135 
Petroleum products............... 26 ||Imports into United States........... 
Wee yeti NES bees aioe ee mon Clg ces 17 Combine wool acta ee 
Wheat. ...-...-. 20sec eee eee, 16 Murs} undresse deminer tite ot ieaeene 
GIA EO bES Rea soecsue oro sieres lori dhsasta pags 15. 
Copper; MEANS reise isccrwicce see og se bos 8 
MIMplAtenebGra.. susacsie eee. eed a 4 BELGIUM 
Cotton, unmanufactured...........° 3 } 
Exports from United States.......... 
Imports into United States...........| 187 Cotton, unmanufactured.......... 
SiMe nar hyica = Ade sap Oa ae 31 || Wheat... 0... ees eee eee eee 
CarpetewOl. parece eter ee oe 14 C@oppengrefined te rma niente eee 
Chinese wood oil or nut oil........ | 11 Petroleum products............. 
Murs) undréesseds..., .cadmeie ed she bak | 11 Pork‘and pork products... ...esoe 
IBTISGIES peste soe cnt etaeie cane eRe 6 Mobaccowlen tte swrectenctte: wart hen 
WATS 5 casisor ett eR eras AES. 5 ; ' , 
Cotton, manufactured............> 5 ||Zmports into United States........... 
Goat and kid sking..............% 3 Diamonds, cut but not set...:...:.. 
Bt GSS tee Rea ccstieys xcs os 3c eas a me beis Peb en 
JAPAN NES eMC hESC «Sn ono Rhee anne: 
Exports from United States.......... 250 
Cotton, manufactured. > ....0+. 55: 95 |) DENMARK 
Petroleum and petroleum products... 15 || : 
Tron and steel products........... 12 ||Hxports from United States. . ot 98 ners 
Wihca te ere se am fons oe 10 || Automobile parts and chassis....... 
Tin plntometcome were cecek cee: 7 Cottonseedscake.(j..1.eee eee en es 
Teamber . oT pie behit teen Re OE en | 6 Petroleum’ products... .ssa0c..7 5. 4 
MobacoOn leat eset eels ace. acscrtauspaies, «.- 5 Cotton, unmanufactured.......... 
Atitbomo piles’ aacieg ie oe sete sie seals = 5 . ap 
Goppersrefined soc tea ee ene 3 ||Imports into United States. eae 
a Butter and butter substitutes...... 
Imports into United States........... 340 
(SHIVES SON a ers Ge ORC eae cami eae er nan 286 : 
SANS, FADESH dacs vonthesepue ome | 8 FRANCE 
Tea...-.--.. Ip uP Te fase ae a Exports from United States.......... 
Decorated chins 6. 0idirs sins 7s Cotton, unmanufactured.......... 
7 Petroleum prodwetsey, antes am csi 
PHILIPPINE ISLANDS Copper wenwedmecs. a. a su ae avons 
Exports from United States.......... 60 WWal Gait aan ere miesen eet arstat canines 
KS OUI LOU earsen e sre clas eee ee 9 MODACCO EAL ac en he. cme Cee oe atee 
WWM TI OEES oxy cacao ot cue dion Seen 4 Pork and: pork products........... 
Petroleum products 4 SURAT Me mee cnteintaccole te, sures cherie. 


| Values, 

Millions 
of 

Dollars 


me HO 00 


wa 
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TABLE 42—UNITED STATES. PRINCIPAL COMMODITIES IN FOREIGN 


TABLES 


TRADE—Continued 


Country and Commodity 


FraNcE—Cont. 


Imports into United States........... 
Cotton cloth and laces............ 
Silk fabrics and wearing apparel... 
Wealnutsizccae learccmte teres, See ita seater 
Pearls; not strung Soisres gare ee 
Gloves leather verses cris eet 
Gold and silver threads and laces, etc. 
Cigaretteipapers sce eicteisce cai 
Cotton sewing thread............. 
Vanillawbeansner clicks sectaons umete- 


GERMANY 


Exports from United States......... 
Cotton, unmanufactured.......... 
Pork and pork products........... 
Coppervrefined ferro. s rote Great 
Wihea to arts Wo Ghd fo caisad aie eceeee ete 
Petroleum’ productsi.ce eo ete 
Tobacoo; leafs - ctu he scores 
Milk Kcondensed scsi varia a 
Furs; undresse@a..ce-u. 0c see aster 
Barleyeserne ciucrie-s aie es eae oer 
RY Gace lesion sate eto aac waar e ecto ones 


Imports into United States........... 
Furs, qundressed. «7 ase nee 
TOV B te cal eiabe eitecztuae ove eerie eoeaar mene 
Chemical wood pulpo...0-- ee 
Decorated chitiaea-- ee eeaeee 
Cotton’ glovess4..: x: ieciiesme. omen 
Cotton laces and hosiery.......... 


IraLy 


Exports from United States.......... 
Cotton, unmanufactured.......... 
Wheat es.ccciteacs saa eRe ee 
Petroleum products...........-.¢s 
Gopper; refined 44.0000 ae neces 
Pork and pork products........... 
Coals bituminous. «<tc venice 
Mobacco, leat «...sosabakics meee 


Imports into United States.......... 
Cheeses Saini conk wie reer eee 


Almonds, walnuts and filberts...... 


NETHERLANDS 

Exports from United States 
Wea tiectr. niubect. oclcc eee eee 
Cotton, unmanufactured 
Pork and pork products........... 
Linseed cake nncecancum nites 6 nae 
Copperrrefined on. eiaeer cnet mana 
Petroleum products............... 
Oleo oil 


RYO Sh. Melsrcuiecs edn get rene ete 


Values, 
Millions 
of 


Dollars 


= 
a 
oo 


Www rR Row oO 


LPP RROO haan 


Country and Commodity 


NETHERLANDS—Cont, 


Imports into United States.......... 
Diamonds, cut but not set......... 
Tobacco, leaf for wrappers.......-. 
Bulbs, roots and corms........-;-- 


Norway 


Exports from United States.......... 


Imports into United States.......... 
Chemical wood pulp... ... ) seen 
Fish, packed in 0il.joe <ree a5 evr ee 
ALU min WM 255 clises cio aye sisi o preraiels tere 


SwEDEN 


Exports from United States.......... 
Cotton, unmanufactured......... 
Petroleum products............... 
Copper} refiried 3.02.5 acaues see 


Imports into United States.......... 
Chemical wood pulp 
Standard newsprint 


Unitep KInGpoM 


Exports from United States.......... 
Cotton, unmanufactured........... 
Pork and pork products 
Tobacco, leaf 


Wrheatiad wca.ctos so dtictrttiets ceciee eee 
Copper, refined 
Canned fruits 
Barley 


Leather (upper) 
Sugar, refined 


Corn 


Imports into United States 
Cotton cloth 


Tea 


Values, 
Millions 


of 


Dollars 


ce 


hoe 
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TABLE 42.—UNITED STATES, PRINCIPAL COMMODITIES IN FOREIGN 


TRADE—Continued 
Values, 
Country and Commodity ag Country and Commodity 
Dollars 
CANADA Merxico—Cont. 
gS es United States.......... ss Imports into United States.......... 
(Giant iueanee PO I SG ea BI ee and petroleum products.. 
ats glee wee tes emer oe eS Cis It ers ection oy vp eae eae See 
(Coal enthracitec. mee abies: 39 G@opper tunnel ned anna ienme 
Petroleum and petroleum products. . 31 Sisaleunmanutaetured 
TER h oss. ocr ar Reece Gla ee oud ae ee ects 26 i eee Ny aes Fee 
Cotton, unmanufactured.......... 23 aes ere at ace Gred ea 
Tron and steel products........... 9 Sacer Pan cae Met Oe nee 
EAUutomobiles amass a1 ee 8 Eee Vite Citak coe Cm ee a 
Gianeces 8 @hicléiar csc te eon he 
WOLD AR este crete Mo ea et ates Oe 6 
Coppercrefined say. one ok tere 6 ARGENTINA 
a 6 Exports from United States.......... 
obaccor leat sa. cites eines srtiece ae 5 A Pee. : 
urs sundresseduyconmcc cera ne ook 3 utomobiles, including parts....... 
BinderctwiNe: ace oncira coast mee 3 eras and petroleum products... 
BDim plates eb Cs cdis sumac cueettitcascds oie st 3 pie te nine ats Sent idel ed aks a 
’ Harm machinery. amesgt tr err 
Imports into United States.......... 399 Cotton cloth.. e Mipaeeerimel rey 
peviee NEWSDIIN Ger ee crete cas oe enero 91 SU gar eke Wyo Meets) koe ete a 
MIN DEY ha eed cn leke erie te oh ales 74 
Pulp and pulp wood.............. 49 ines wee United States........... 
NVihGa beetles s-ctorss beste k 16 AXBCOT eee eee eee ee 
ums reundressed sci ties: ete.tines creo 12 Cattlei hides recieer eles: 
Copper. unrefined. 2.5 .G 464 os sae 10 Combing wool. . Sitter ences 
Warny pROdUCtss eter itera 9 Sheep and lamb skins............. 
AX SECC ya vig taco chah ah crs) siguanereleise. 3 6 
Cattle nce tk a tetas cde, swetdes ocho 4 B 
Cattleshideswnen ocatrerss ners on crass 4 pi ahd 
Exports from United States........., 
CuBA Petroleumbproducts.4.02 ass ceen 
Exports from United States.......... 200 Automobiles, including parts....... 
Pork and pork products........... 19 Wihea titrate cata ieee vee ine 
Cotton cloth and clothing......... 16 Corl sbitumin oust eee 
RVs satis epee ee ene cis eet: Ssivexsick spate vs,-< 8 6 e 
Fe eis Be cae pec 8, 7 eee United States.......... 
MO RE masher 5 || Coffee............+...2::sersaee. 
: Rubberscrudecee nee eee 
Milk, condensed | CSR cae opastonetts 4 Gooda br Ganon Boks) a. eu 
Sugar mill machinery............. 4 Beets 
Auatomobileson san pices satsrse cece stele's DN eae cocat daa ne dee ae Poke aS a gee ae eat 
Mg ga cinnslhell eed an soos ee ccs 3 
(Petroleum, CRUGes aw secs cera asl 3 CHILE 
@ofleen SreeMmer cr rela ascents eesleiaea a 3 . 
aor’ wihites < Meare ere aor: 3 ||Exports from United States.......... 
Cleitie. ne te ee 3 Petroleum products,.............. 
Gon pbitimMinouser eee Eee 3 Cotton cloth..................... 
Imports into United States.......... 362 ||Imports into United States........... 
SUVike ba ammdy 6 oemodne oH oda coole 313 Sodium nitratejnencm-6 ecm ore. ie 
MobaAceO clear weaton a eras cutis cites. 23 Copper, munrefinedi.. ancl 
IN OLASSeS atosieiie cy cot scnas htenss a jsiteler abs OP sie if Copper -refinedieeninter ee 
Pineapples ec cisictarcr sis tsa olspsereusions 3 UrOWMOLE Nevercrelerenessnicyete orev nicer 
Copper unrefined any tueecpe teil 3 
Mexico COLOMBIA 
Exports from United Sie ce ae aS Exports from United States.......... 
y pita apd vetr olen ma: Preducte.t ; Cotton cloths. 0 icc. «eo 
Fras aCe Resrccat eter een CR oe ne ere 
AuTutOmObiLesieeernc mares ele aieceieaimaleres 5 ||Imports into United States.......... 
Wilhesatenerce ccccrssn tere ci sicuet etatere i cass 4 WOfeG Rap cace rete teeseer = roperoie Peas ors steeetay ans 
Gotton cloth en onde ee aiseacner eens 4 Platinum, unmanufactured........ 
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TABLE 43—UNITED STATES. PRINCIPAL EXPORTS BY LEADING 
COUNTRIES OF DESTINATION, 1924 


Value, , Value, 
Commodity, and Country of Millions Commodity, and Country of Millions 
Destination of Destination of 
Dollars Dollars 
Corron, UNMANUFACTURED, TOTAL. . 951 Hams, SHOULDERS AND Bacon, TOTAL. 91 
United) Kingdom: femora  - 272 United) Kingdomiyi awe ce ec 53 
Gormiany.-oec ca oaehianaateerigee a 224 Cuba shen te hee ae eae 6 
Branoes scnupitsumernes «sete dics ee 114 Germany Chichi. de Ga malente agiaiier 6 
PAP AD ies eroeiecin we a lesa cue sehen ane 95 Belgium asin ae eee neers 3 
Thallyg fan co ected mae wieie aw aie ce 84 
neti Selects sae iti rl te a Tniguiwariye Oxw OTA eee eriee es 
De a ee thee Ue Cy APY ca a RILEY aya. a coon ra x! Se alent alcatel) ohne vale name 
Wueat, Grain, ToTau Ponce 237 United Kingdom uss sao cokneeities 9 
Canada canted s faenm neenie le acrle are 73 British: India eee 6 
United Kingdoms. vets +s 0 ue 54 France? 3 snacets 1 ee eae 6 
UN aSOho og petro nc haa cae Snr arere 23 Netherlands saan. a. eee eee 4 
Netherlands pole wy tee Wee tle on ole as 20 Bragil #2 oo er wane ee cenee oe 4 
Belgium (oe css eerie ve ses le = 17 Australia: e.5.qstentewiagt ake scee tenes 4 
France,... 2.2. sees eee e cree eees 10 JADATL State oe oe ee eke ho ae eee 3 
Germanyiiatanes cents eee nae as 10 
NARRDW ig’ Sei encase weuitctetyes 2 LUBRICATING Orn, TOTAL........... 87 
GasoLiInE AND Napatua, TOTAL..... 168 United Ranadon 19 
United Kingdom 47 be Dep iibate actu 
PF 30 YAN GE. Pees seen ele nee ce eee 13 
erates ON ae 13 Germany 2. eo tod ose ere 6 
Cindi es yee 9 Belgium ee Le Tee cay : 
New Zealand sane oink swe acer yf a ae Ee caiten sc as wat 
IBC A RL eerie tena Mere Naas eae ea 6 
Argentina.. era 5 {|\Corron Crore, Torateq.o.-n ace 74 
iy SURE TTonAN Oe atone 163 pene sickens sab, ol epyiaiin solace’ aie 13 
United Kingdom. A A iets es 84 2 ilippine Talands: Veo ee 9 
hina ee ete eer bere ee 17 entral America. orsia 9 
Australia. ee 8 Canada. 2+ 6 
Germany ..00000 0p 7 |] Golombia nce 5 
Prancete: eee Cee 6 ae AD IIE CRE 4 
Nethorlandstese., Chea eee 6 GROG 650 < Ws, ce ana ween Da 4 
AD AL ae arin een Cee 5 KOM CUN Ae oie Se Gieeteraie eerie mereteney a 3 
Ganad tian he oe ere reek 5 W165 GS eirase eo otarap saw terne eee ee 3 
Ttaly tere cc akc. ashanti bonne tae (aan 4 
Copper, REFINED, ToTAL........... 147 |i\Coan, BrruMInouUs. .......00:s-s0<<- 71 
United Kincdonie ee meen ee 33 Canada. ircea kh canto ace eee 51 
Germany aon Sie ete Aes ea arene 29 EU ALY 2t.tccre ie aed Geet eeicieoaatone 4 
IPA TCG CMe tee aire eta aes ere 27 Brazil joes ah tee eee eee 4 
Thal cota Pht cee tance oe teen ee 15 Cuba s tecctain adc ee ee ee 3 
Belgium 11 
China... 0.2.2... eee eee ee eee, 8 ||Fur, anp Gas Om, ToTan......... 49 
Rfetherlandsn. sete: Vee Sevens 8 Wurted) Kingdomiseten alate 7 
AUTOMOBILES AND Trucks, TOTAL... 132 UG Se eared toot cralle'ss setae aa en 6 
ATIStaliawane te tia er oe 31 TaDaM Sere oe ieuejei no sia seatrorenastane eee 5 
Canada 36 Ce FA 4 bce FR cee ee 10 Ganadaet ec ad ancien eee 5 
AT ranting & we nelney eke am erent 10 Pan amp soraeids s0.6 Cate eee 5 
British South sAtricn an si ceisiers erat 7 MexiI00% 3. cn.soce te eon neo 4 
United Kingdom 6 Italy 3 
Mexico 6 
Cuba 5 |\Coau, ANTHRACITE, TOTAL.......... 40 
ah Dene ee eee ene eee 5 Cantidarinc ctsoiintlt eee ene 39 
WDPSAlID «va ekki te Ht Hew oe tw ewe 6 8 o 
a Oe tO $ RYN) GRAIN, COTA ysl terete eee 39 
LARD sy OPAL Man pas aeLttay ae 126 Ganda <: ieee 26 
Germany. aigitrie ah ar eteTe ae eee ota 41 Gormany 0 tr ee eee 5 
Vorted Kingdom................. 7h Netherlands. :). f.icee honoree 3 
Fa en ehcerek rise MOE sakn, Ramco \Ton a een 24 
Matron hee aia eich: ie kon aioe a 6 United) Kingdominihysus eens 7 
Beletumme en oe, ae ee 4 Oru gusys. peewee cians eee 3 
PEADOGR he ee Ol ee ee 3 France... 6.0... s sees eee eee e ee 3 
WHDAT, FLOUR. OTAT esr .toet cree 91 
Netherlands...... 12 CriGARDI TES) TOTAL aren eet ete 19 
United Kingdom. . 11 ADD Gi eroeciacttnnns eeu Rete Corcoran 13 
Crermanys 2.8: aataniace Meee 11 
@ubais,. Meee. cas inhiatet cote eee 8 ||\Corn,, GRAIn,  DOTATIO cuca eee 18 
China a st ort Be eee ae 6 Canada. cian ose Ue ee ere 6 
Hong- ina 5 United Kingdom ais coatiuls Gite eel ee 4 
Brazil. 4 
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TABLE 44—UNITED STATES. PRINCIPAL IMPORTS BY LEADING 


COUNTRIES OF ORIGIN, 


1924 


Value , 
F i Peanhecd Value, 
Commodity, and Country of Origin tne Commodity, and Country of Origin Malte 
Dollars Dollars 
ay tem CAN Hl OTATICN? watch ts aes IMENT revere ticy, chen eee cae fs 69 
OSES ee eG Panay ey, olrae red (ta “ straits Settlements............... § 
Philippine Islands........... 3 39 United Kingdom.. Wer U Saas shauna! 13 
SILK, 
Po "RODAT pereReee a> Rome Bunudpet-TODAL. 1 cea) ikea 59 
NTR SE Oe BE Ge 86 Bri bis hihi ci cae rer 2 ae 49 
Pea Yes tyraiecy NOP wT eae Ne RNS RE 26 United Ki $ 
Tail toes ees eh coer SUN AS 7 Sv qieVol Re horaCKoyants Se weeds cA saad 8 
Gorm wlort. occ. 6 t58 24¢ LOMB DR eee Mean eat eer 52 
TECaEHE Gale Sak ei ae Ce ieee ae Qarta dat ter yt yore hte tick iat meee [syi 
Colombian ci ec ees neko aed 49 
Wenezticla aenry: cra tet it charac ber oe 13. ||Corron, UNMANUFACTURED......... 49 
Guatemalah ae orth es eciceee cos at HEY DU cet ere eaters the ee 28 
IVE ICOM tn Sok Be IA 5 Mexico. ana een Get. 2 ok ee! 8 
Chita Wate erodes Saket ae hia 5) 
RURBERW ORUDE, CLOMAE.. 4 s«.6.c%0 «> 174 Britishgln diatyae wectt ice terete tae 4 
Britishyhast Indies nee 4. 0re ss. -: 110 
Wuteh. Mast Indies? .)...1.. ence. oe: 33 Diamonps, Cur Bur Nor Set....... 47 
United Mine doms ay. a. ue e sn. cee oe: 29 Belsiutnes 4 see chin eee 24 
BTA zilppee eee le a Aer stoke Seon aie 5 Netherland eew ees aeace ccm us aes oil 
oe ta News Print, Toran...... tt ponte ING GAD GO} ee Fee nO cig bes Gens cree 47 
Bote eer Sie Me aw eel e 4s) oes ante Terre at Re ic con et Ren ee 
wie enc. en crate batts, Mee enecyated 4 “ 
Comnon i@LorH,) TOTste. .- secre: 38 
ee ver: ea Be United MKan gs comes er Ball 
urheaas OPP Ud aad COO} hia eine a rg ae LRONe-dpalaioy Mew tyes coy ite den oe 30 
penne eS Seay be aE SD 11 AT Senta Paani 24 
Urupaavecert ai One cea hic 4 Cem aa aa ieee os 3 te oe 6 
British South Africas, .2..2.5-.-4- 3 Coco Todart eee. ee 29 
(Pigew ASN TORO die @ocene cease 82 British West Africa... ..e..cs0 sds 8 
Gala ee Ne | 42 eee Sere, Cre kA Fines Pr ee 5 
9° razi mart aahadlovalc oie G 5 
ee aay et | Brel Week Indien oe. hae 3 
Te ee ee ee eee 3 Dominican Republiczrmn sa eee 3 
Furs, UNDRESSED, TOTAL........... go ||Tua, Torau...... te tee eee tee ee 27 
Uinxteds Kam econ: mara tenGnorr.c 18 British) Hast) Indies- = ¢.-5.-.----+« 8 
GAN ad Amen AAC moet haps cs 12 LOpmiiuvereh MGbay-feKoyook =, a eon oaon once 7 
(Chitra eee en nee Be ack 11 UUM iss Co 96 dane cu au eee aS daed o 6 
(GOTTA TY eaaueracsh ceria towers eee es as Ome, ee 6 
PATISEDAli gm tars tenaier mate enone ehekeas ete 6G) l\Ganrrim Himns, Lopate: «ses scien: 24 
MS GLAU INS eee er Pacunae eee nae omnes ae 4 (AB OTIC IG cnstnee se crae Paerentiee erecta 15 
Ganndam . strsh xtc eae shes Atak 4 
Coppnn, UNREFINED..¢...520+804--: 77 
MOR eta sth RUE FTA ees outs 22 Goat anv. Kip Sxins, ToTau....... 21 
Portuguese Airica nents atet veer a 15 Bripisholndiaime cs va ide esteyeeete 6 
Wiel CORP erect ron lchacernsurhconeetersiaaels\ ove 12 MODY Sica: iat ab ave yan Weer 8 ope od 3 
Canada NAMM Pr sccae races: Boke 10 
POPU siesese el ea hears Sind eV case te 10 CHEESE AND SuBstitutTgEs, Toran 17 
Gi ba rot ie ie ocanenthet ieee tae 3 Gallas seen. tas tac ateohete ates cade ramet ngece 9 
Switzerland a sentea tas ccc ares 5 
TOBACCO, MUMAK § LO DAI a). fetes /neusye oi. 15 ‘ na 
GUD a Mttmcinee cote ctensce Oat ate. ie) dase cars 20. SuHEerp.AND LAMBSKINS, TOTAL...... 16 
reece n et eee shia: de Gh OOtrE et 23 New: Zealand tc.anse niente elit meray. 4 
INetherlandsiy ape vena neice tates one 15 Unitedukane domi sete nea ant 4 
Abid EN Ces oe Aieb nc we Um out Oltc. 6 Sas 5 VAT TONGA Aches dasa tie tai ows wharset ass hens es Cty 3 
CruDE PETROLEUM, TOTAL.......... 74 WHat, GRAIN. TOTAL. ci. c06 oe eee 16. 
67 CanAdaweiar seen wate sees ate 16 
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TABLE 45.—UNITED STATES. FINANCIAL CONDITIONS 


A B C D 
Average 
Koovive Yearly Estimated Averice 
State Wages of Earnings of Value of All Tacone 
Farm Wage Property ‘ 
2 ‘ per Capita, 
Laborers, 1919, Earners in per Capita, 1919-1921 
per Month Manufacturing, 1922 
1919 

Aa DEING ears letter obtener oreo $36.50 $ 917 $1,244 $291 
ALIZODA A Aes sale lecine Aaa vee 83.00 1,318 3,512 640 
IA PK BNSAs wee ted atelestaad wie oe 45.60 946 1,439 306 
Calilorwig sige. ae oe = 91.20 1,250 4,007 909 
ColoradOimadtwnanieiis ccs 3 oe reeves 81.00 1,220 3,285 670 
Connecticut. 006.5 52.0525 6 71.00 1,110 3,614 724 
Delaware roccenccicens trys oscuro 50.50 1,280 2,728 656 
Florida cc.setuetedagstec sisusce er tne 45.00 905 2,358 402 
MTCOLRIA 1s Cee toa iat Facies ny ee 38.50 830 1,306 322 
PASI tec ao esc oie Sicashe sapien Ss 93.60 1,330 3,301 549 
DUR Oa oye ecco core tecera se Io Bree 58.50 1,230 3,295 764 
Indians teeters anton one ss 53.30 1,140 2,942 540 
VOWS render Renee ter oartene ena 71.43 1,020 4,270 524 
Kansas ©. qasnaitrap nook oe 65.50 1,200 3,493 546 
Kentuck¥iec cocoa ee cence 46.00 970 1,459 372 
Louisiana wwaeiadetee oe eos 43.10 960 1,855 395 
IMSiNG eros c cea nn oo sa eden ee 70.00 1,060 2,586 569 
Maryland) Sons os «scene 49.00 1,050 2,665 670 
Massachusetts............. 71.00 1,130 3,243 835 
Michigan navies saci) s shrieses 60.00 1,360 2,899 659 
INinm enOta farce see ate nates are ae 75.00 1,100 3,442 530 
Mississippiras sera cee a 38.00 895 1,216 263 
IMIss OUTLET Vy ysuiter eke acces svete 50.90 1,010 2,903 542 
Montana We o<incos wis eee 89.00 1,440 3,691 573 
Nebraska sae -cics ar sce ees 77.50 1,260 4,004 516 
Nevada...... Mr AD oe oer OE 93.00 1,390 6,998 874 
New Hampshire...........+<-: 69.70 955 3,074 612 
ING Wid CTBOY. eine cote hute oe 67.00 1,180 3,524 745 
New, Mexio),.. os.uxtauus siectere oe 59.20 1,160 2,299 445 
INQ WEXODK ie Sackett earet sie aoe 62.50 1,200 3,436 943 
North’ G@aroling)...0 sien aa 45.00 805 1,703 329 
IN Oroh GOA KOUa ce manera enim ern 79.30 1,210 3,692 426 
ODIO carat ea ere tert a ate as 56.20 1,295 3,048 650 
Oklahomatone so sev. oo wee 60.60 1,190 1,864 456 
CIREROD te cnwteaet ce ea en 87.00 1,385 4,182 710 
Pennsylvanian. a ety annie 59.00 1,240 3,187 687 
RnOdev sland. aie aera 73.00 985 3,086 783 
Souca, Carolina ase tetera 38.40 790 1,385 312 
South Dakotas.ccnceimennn nea 88.00 1,240 4,482 500 
TORNEASCO rosea waite ok ate yeu are 41.40 855 1,773 336 
"TOXABG fa. cOtal came se Via aie ate nats 55.20 1,080 2,010 497 
Utah yc aterm mtn wae ira tes 92.00 1,140 3,247 514° 
Wermottta mast icickicccrttoke ¢ 65.00 1,020 2,389 544 
Virginia; Penwoues mamietetie one 45.00 1,010 2,050 389 
Washington........... 91.00 1,470 3,600 710 
Wreat: Virginia sic centers 58.00 1,225 3,040 474 
Wisconsin naa minn nineteen: 69.00 1,095 2,887 562 
Wyoming ji..an. vier ante Sinaia tates 86.10 1,680 4,663 826 
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TABLE 46.—UNITED STATES: VITAL STATISTICS 
A B C D | E F G 
REFINED DeatH Rare Tf 
PER 1,000 Persons Meath 
rs 9 
AA, aes (1920-1922) cae ie 
per Urban | Infants 
1,000 Per Cent} Death per 
Persons, Cities Rest Excess | Rate t 1,000 
1922-24] State Over of of Cities | 1922-24 | Births, 
100,000 | State | Over 1922-24 
Rest 
@aliformiam secre eter <a e 21.0 12.3 12.9 12.0 8 14.3 70 
GOlOrad Ora Por fn eacre ees | asi ope teensy 13.3 14.8 12.8 16 iRsyay/ 
@Wonnecticuth t.1.4.0+ 6. eae ie Iles 12.2 11.4 7 11.8 74 
MD CLA WATC aye Sais wees 2 Syncs 6 19.7 13.0 13.1 12.9 2 12.3 97 
LOIS esters tense coisa es tus eu 24,.2* Zi liceeeees one: Mea cranes 15.9 93 
NUINOIBE roto aotets tere ore 19.8 da hes} 12.5 Loe 13 Lies. 80 
Lava ima erteiactchales ponerse 21.8 ae, 13.2 Lo 20 12.5 76 
MO ate Rem dese tral Nicos ceeias abate TS AG A Siena ta om thee mets, tunica aiteeceer sts: cas essen cathe: -c 12.9 
PRAT SAGE: Pees eeces aes key sen sour 24.27% 9.8 13.2 9.6 38 13.4 79 
ACONUUEIY 5 es ee clea a sce ak ae 25.4* Ie .0 14.4 10.6 36 15.6 87 
NOUS MIAA sy chien Grnetaser wn creed T stlpe catego ps 12.4 16.3 11.3 40 17.5 
OVA ATIVE) eee ns, eh ety inter th hens 22.9 RESO eee eens MDE -|lifereveversy cts ha 7/ 91 
VUE WAIN. eke eters sone coe 23.0 13.4 13.7 13.0 5 14.5 88 
Massachusetts. ....<....... 221% 12.0 3.1 11.3 16 12.4 80 
ENGTONT waANA ay, Askauasepetewncee ste, ore > | 66 alte o-oo EY 12.8 11.2 14 11.5 
Minnesota so. oi fees shee ss: Ppa 5) 9.3 10.1 9.1 11 iPFoal 59 
INGISTENEEIH Obs. ooo Glad Sodio ae ie 24.0 Cera al ee cc cmb che ZL nail terete tenets Pil oc! 89 
PVITSS OUIET Seeeete ni ccec ehslet sieht ard) TdheO: 13.7 9.8 35 13.9 
MVE OTIb AMAA ert cose cilery ee i e2 Od oN Nose cere on O34 GW Pet eyece cs 1320 74 
ING DEAS Ar. 4 decyathtecs 0 cia cuts py) 9.2 1255 Sina 44 13.0 70 
New dampshire jy... .- - ete - Pri iieey  Womac ace a TASS? Oh eeteo doco 14.0 91 
INIGU A UIGEEGARWS gow crocs be 0 cee ea? 12.3 13.3 11.8 12 11.8 (3 
ING WAYIOL ice hatter Wess te se cat Dilins WPI ie} aal 11.9 10 12.3 73 
INorthiG@arolinalac...0 ©. me 31.3 12.5 aab.doo ITS Ma oc aoa Ae 16.1 102 
INortineD akotaem ames) ORS || welts cullianst ese gies secs Sit) Ralaioccicecn fc 12.5 68 
OTOL eats isco eS 20.8 0) 12.2 10.3 18 11.4 75 
OTe eo eter rates 26 18.4 10.1 10.1 1 ae 1 RN 13.0 55 
Pennsylvania:..:..... 24.0 WATE 13.3 L2n5, 6 13.6 85 
Rhodewsland 3... 0->. - Zoe 13.1 13.3 12.9 3 13.6 83 
South Carolina... 4... - 26.4 TASH lees clemes Lae Gen see 21.1 114 
SL GEMTC RBC Ente. eens oe eee ote neers eS 5 a Ie 16.9 10.6 59 Ze FF 
Uae vane ett 29 .6* 10.8 10.6 1029 —3 12.5 72 
Vier In On beeen iets cite en 21.0 PDB NP wa dtetets = LISS) Fete seme 16.1 90 
Moet a ROTI Oe cons pes On ears 26.9 12.9 15.0 12.6 19 13.6 95 
WiaslinebOUy ccce4e en c-c. + ee ares 17.6 10.1 9.9 10.2 -3 10.5 54 
IWHAGONSIie aerate PAL PA 9.9 10.7 9.3 15 11.2 74 
\WWGROMMDNS ocou tone ged eel ESE ellie teale-osongl tte ose ter neh eum teoe cao lon erapeo ona 14.2 93 


* Numbers marked with an asterisk are based on less than three years. 
+A refined death rate is one where allowance is made for proportions of young vs. old people in 
population and for deaths of non-residents. 


t Includes all places having a population of 10,000 or more. 


Thus column F represents a less 


homogeneous type of population than column C, but a more homogeneous type than D which 
includes many cities as well as all the truly rural districts, or than B which includes everything. 
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TABLE 47._UNITED STATES. DEATH RATE, CLIMATE, RACE, AND 
SOCIAL AND ECONOMIC CONDITIONS IN CITIES 


A B C D E F G H I J 
cent “" P : 
Refined!) Deat ean ercent-| 4... 
‘ : 5p Death |Rate per cee Janu- | Mean he ol raat Per- | age of one 
Registration Cities of |Rate per| 1000 July |v ory |Annual| OL Ne jot POPU"! sons {Illiteracy Food 
100,000 Population or |1000, All] Whites, Tem- Tem- | Rain- groes In a q per Among 00 
More, in 1920 Causes, | _ All ask pera- | fall aoe Fag Pts Dwel-| Persons es 
Average | Causes, Den F ture_| ths itso: facturing, ling over 1923 
1920-24 | Average |~°8"~ |Deg. F 2 1920" 1920 10 Years 
1920-22 ‘ of Age 
Birmingham, Ala.......} 15.0* 10.8 80.2 | 45.1 | 48.6 39.3 35.0 5.1 8.4 $405 
Los Angeles, Calif.......] 13.5* 13.5 70.2 | 54.6 | 15.8 yy 31.6 4.6 2.0 390 
Oakland. ‘Califesn-< unten) edie 1.1 62.4 | 48.1 | 24.0 2.5 39.3 4.6 2.5 
San Francisco, Calif.....} 12.9 Up al 58.5 | 49.9 | 22.4 0.5 30.9 5.6 1.9 376 
Denver, Cole... 9s. es 14.8* 14.8 72:2. | 29.8) 14.0 2.4 23.2 5.1 1.9 347 
Bridgeport, Conn....... 12:0* 12.0 71.4 | 31.0 | 46.5 1.6 60.3 6.4 6.9 408 
Hartford, Conn......... 11.6 19:3 71.8 | 96.5" |" 4554 3.0 45.0 8.4 5.1 
New Haven, Conn...... 12.1 12.3 @1.9 | 27.3 | 47.3 2.8 46.3 W.2 6.3 411 
Wilmington, Del........ 13.0 | 76.8 | 32.8 | 44.4 9.8 48.7 5.3 5.5 
Washington, D.C......| 14.1 11.7 76.8 | 33.7 | 43.6 25.1 18.9 6.1 2.8 400 
Atlanta; Ga. fo 05-2). 16.4* 12.7 78.4 | 43.0 | 49.3 31.3 Zit 5.3 6.6 399 
Chicago, Ill.. ogee tee 12.5 73.9 | 25:1 | 33.3 4.1 39.7 8.0 4.6 378 
Indianapolis, Tnd. es hs 13.3 12:2 15.7 | 28.4 | 41.5 11.0 43.7 4.4 2.1 362 
Kansas City, Kans...... 13.4 12.21 | 78.1 | 28.2 | 37.4 14.2 46.8 4.5 Sarl 
Louisville, Ky Ane Io 14.9 12.8? | 76.0 | 34.4 | 44.4 Ly@eal 39.8 5.0 4.0 350 
New Orleans, La........| 16.3* 13.4 82.4 | 54.2 | 57.5 26.1 32.0 5.0 5.9 364 
Baltimore, Md.......... 13.8 12.2 77.4 | 34.0 | 43.3 14.8 42.4 5.4 4.4 375 
Boston, Masson. 2 :..., 13.0 13.0 ie | 2o-0 | 42.0 2.2 37.0 9.4 4.0 425 
Cambridge, Mass.......| 13.4 13.6 71.7 | 27.0 | 43.0 4.9 42.5 ia 3.1 
Fall River, Mass........] 14.8 15.4 70.7. | 28.7 | 44.0 0.3 11.5 8.7 11.9 410 
Lowell, Mass........... 14.2 14.2 71.5 | 23.8 | 44.9 0.2 67.4 6.4 6.9 
New Bedford, Mass.....| 12.7 13.2 69.4 | 28.0 | 46.2 4.1 72.0 8.1 12.1 
Springfield, Mass....... 10.7 10.8 73.2 | 25.0] 44.5 2.0 46.8 6.8 3.7 
Worcester, Mass........ 12.0 12.2 71.4 | 24.8 | 42.7 Ong 54.0 9.3 4.7 
Detroit, Mich.. ee Aue Pe ay eS i | 72.1 | 24.4 | 32.2 4.1 56.3 6.5 3.8 375 
Grand Rapids, Mich....| 10.7 10.9 72.6 | 238.8 | 31.5 0.8 49.7 4.7 3.3 
Minneapolis, Minn...... 9.9 9.9 72.3 | 18.4 | 29.3 1.0 34.6 5.8 1.2 347 
St. Paul, Minn... ..3. + 10.6 10.4 72.1 | 12.6 | 28.7 1.4 34.9 5.5 1.6 346 
Kansas City, Mo....... 14.9* 14.9 78.1 | 28.2 | 37.4 9.5 29.1 5.3 2.0 361 
Sty Ours) MO estes 13.1 13.1 78.6 | 30.8 | 37.3 9.0 40.7 6.5 20 359 
Omaha, Nebi t= 7.54.0 12.2 12.5 76.7 | 28.9°) 30.7 5.4 34.8 5.0 2.5 359 
Camden ON. dss Sy. aches 13.4 13).2 TOD: [i ecdke ad 32.7 7.3 58.8 4.7 5.0 
Jersey City, N. J.......] 13.6 13.8 76.1 | 32.2 | 45.9 Zeke 2 407 9.6 4.3 
NewatksiNidissa oaanes 12.9 12.9 74.6 | 29.8 | 47.6 4.1 52.5 10.0 6.0 403 
Paterson, Nids.serccsant Leo 12.6 74.4 | 29.6 | 49.9 Pa 64.0 RE 6.3 
AUVON TONS Neate atte 14.1 14.4 74.5 | 80.5 | 44.6 3.6 57.7 5.3 6.9 
AllbanyaiNie Noe cee cuae 12.8 12.7 72.6 | 23.1 | 36.5 Moll 33.3 6.2 3.0 
BuhalowNa ae a «s 13.6 13.7 69.8 | 24.6 | 37.4 0.9 45.8 6.9 4.2 376 
New ork, Ne Yeo. cues 13.1 13.2 73.8 | 30.9 | 44.8 2.7 37.6 15.4 6.2 409 
Rochester, N. Y........ 11.2 11.5 70.7 | 24.6 | 34.3 0.5 54.0 5.2 4.5 373 
Syracuse, N. Y......... 12.0 12.4 70.8 | 23.0 | 34.3 0.7 47.0 6.0 4.0 
Yonkers, N. Yo.:....,.. MEGS orl Blister |leacteeanictl cmeteters 1.9 45.3 9.7 §.5 
Akron, Ohio........... 10.6" | 10.6 | 72.5 | 27.0} 86.8 | (2.7 | 65.9 | 6.8] 8.5 
Cincinnati, Ohio........ 13.7 13.5 75.7 | 30.3 | 38.3 7.5 43.8 6.4 2.0 358 
Cleveland, Ohio........ 11.9 12.2 71.4 | 26.7 | 35.1 4.3 52.9 6.8 5.3 407 
Columbus, Ohio aed eee 12.4 12.1 74.9 | 28.5 | 36.9 9.4 40.1 4.6 2.8 359 
Dayton, Ohio Ech Ronen 11.2 11,2 76.0 | 29.6 | 38.4 5.9 52.8 4.5 1.9 
Toledo; Ohio". teeaus es 12.2 12.3 73.2 | 25.8 | 32.2 2.3 48.3 4.9 2.5 
Youngstown, Ohio...... 12.4 12.8 (2.8.1 20.2 1° 33.6 5.0 53.4 5.5 5.7 
Portland, Ore Vibert eat tt 10.0 10.1 66.7 | 39.4 | 43.4 0.6 35.9 47 rity 355 
Philadelphia, Patencey a. 13.5 13.5 76.2 | 32.6 | 33.3 7.4 47.5 5.2 4.0 387 
Pittsburgh, Path ache 14.9 14.6 74.7 | 29.5 | 36.2 6.4 40.1 6.3 4.3 393 
Reading, Pavicccse suns. 12.8 12.8 75.6. | 20.4 | 41.0 0.9 63.5 4.7 3.5 
MOFANtON, Asn. bees et 14.5 14.7 wee ft 26.5 | 87.6 0.4 32.2 5.8 6.5 401 
Providence, R.I........ 18.3" 13,8 72.0 | 29.0 | 44.2 2.4 53.1 6.7 5.9 423 
Memphis, Tontiees aed 1% 12.6 80.7 | 40.9 | 50.5 37.7 28.2 4.6 6.7 373 
Nashville, Tenn......... 16.6* 14,2 79.1 | 38.6 | 48.6 30.1 32.2 4.7 7.2 
Dallas, Texas eer rek trie 12.5* ih dan 84.1 | 45.2 | 37.7 15.1 24.9 5.2 3.2 394 
Houston, Texas........ 14.9* | 13.0 | 83.7 | 63.5 | 47.6 | 24.6 | 30.2 | 4.9 Bid 363 
San Antonio, Texas.....] 16.3* 16.3 83.8 | 51.1 | 26.9 8.9 251.4 5.3 11.4 
Salt Lake City, Utah...}| 10.6 10.6 75.7 | 29.2 | 16.0 0.6 27.9 5.0 1:0 336 
Nortoligev aise ensue rear 1330 11.0 78.7 | 40.6 | 49.7 37.5 28.3 5.8 6.3 380 
Richmond, Va.......... 15.3 11.8 78.5 | 87,9) | 41% 31.5 38.7 5.6 5.6 424 
Seattle, Wash.......... 9.5 9.5 63.1 | 39.5 | 34.2 0.9 36.9 5.2 1.5 365 
Spokane, Wash......... Tin Lit 69.0 | 27.5 | 17.9 0.7 27.3 4.7 0.8 
Milwaukee, Wis....... 10.7 10.7 70.1 | 20.6 | 31.5 0.5 51.9 6.8 3.0 350 


*Three-year average (1927-21-22 


1Data for 1920, 1921, and 1922 are from Mortality Statistics, 1922 (U.S. Bureau of the Census).—Data for 1923 and 
1924 are estimated on the same basis from the crude rates. 


2 Where colored people form less than 10% of the population, death rates for white and colored are not given separately, 


TABLE 48.—UNITED STATES. 


TABLES 


Among Persons Over 10 Years of Age. 


601 


ILLITERACY AND EDUCATION, 1920 


St 


Alabama. 
Arizona 


Illinois 
Indiana. 


Kentucky 
Louisiana 


Maine 


Maryland 
Massachusetts 


. Michigan 


ate. 


IMannesotas ce ser. « 


Mississippi 


Missouri. 


New Hampshire... . 
New Jersey.....-.. 


New Mexico 


INOW: MOD Kasse jee ciats 
North Carolina..... 


Vermont. 
Virginia. 
Washingt 


on 


West, Virginia...... 
Wisconsin. ........ 


Wyoming 


A. B. C. DD; E. ig, G. ehh 
Per Cent 
ee teh 
iterate] Among 
fee ee Say be ect at Cent Per Cent Ixuurr- ga? 
Among Whites = cs Among Treneyiaes ERATE AMona | Children 
._ jof Native| Foreign | Forei@™ | Colored | ALL CLAsses 7-13 
Inhabi- |°p 18 bor Over 10 Yuars.| Years 
Rants arent- jor Mixed Whites Persons pilAge 
Over Over he Over ee, in 
10 Years. TolVienre |e Osow |Lomcezs School. 
10 Years. Urban. | Rural. 
16.0 6.4 Nee 10.9 31.3 10.4 17.8 80.0 
iS) 1.3 4.6 27.5 4.6 6.5 20.4 78.8 
9.4 4.6 2.0 8.3 21.8 4.9 10.3 82.0 
3.3 0.4 O55 10.5 4.7 2.4 5.4 93.7 
3.2 cere 0.6 12.4 6.2 2.3 4.2 93.9 
6.2 0.4 0.4 1720 6.2 6.6 5.3 94.7 
5.9 2.0 0.6 Wid 19.1 5.7 Oil 95.2 
9.6 Ba ion! 6.3 21.5 5.4 1272 83.2 
15.3 5.5 ae 5.4 29). 1 9.5 Alef ais) 79.1 
beat 0.3 0.3 6.5 5.4 1.4 itis 95.5 
3.4 hs 0.4 1 ae) 6.7 3.9 2.2 94.7 
2.2 1.4 1.0 11.8 9.5 2.6 1.8 94.9 
isut 0.5 0.4 4.9 8.1 1.4 0.9 95.0 
1.6 0.6 0.5 10.5 8.8 2.0 1.4 94.5 
8.4 To} g.3 Hestes 21.0 SL 9.8 88.5 
219 11.4 3.5 21.9 38.5 9.1 29.6 75.9 
3.3 He 2.9 ni ie | 5.9 Ono 3.1 94.2 
5.6 2.0 0.9 13.4 18.2 4.4 7.4 92.6 
4.7 0.3 (ON: 12.8 6.8 4.8 3.0 96.1 
3.0 0.6 0.7 9.9 4.2 3.4 2.5 94.9 
1.8 0.4 0.5 5.4 3.1 1.9 i leste} 93.9 
ikep ays 3.6 2.3 13.3 29.3 1.3 18.2 80.1 
30) 2.2 0.9 9.6 12.1 2.6 3.5 93.4 
2.3 0.3 0.3 5.6 6.0 6 2.6 92.8 
1.4 0.4 0.4 6.4 4.8 2.0 10) 93.9 
5.9 0.4 0.2 8.5 yg 1.8 7.0 90.5 
4.4 0.6 waa 15.4 6.7 5.3 2.8 93.4 
Hel 0.7 0.4 15.3 6.1 5.3 4.6 94.9 
15.6 11.9 8.2 27 A 4.3 wah i 87.4 
Sil 0.6 0.5 14.2 2.9 Omb, 2.9 93.9 
Loa 8.2 ye 6.8 24.5 9.3 14,1 87.0 
Dieu 0.3 0.5 5.6 4.0 ab 2.2 92.1 
2.8 120 0.6 12.6 8.1 3.2 2.2 96.0 
3.8 2.4 1.2 14.0 12.4 1.9 4.5 85.8 
1.5 0.4 0.3 5.1 4.7 15 1.4 94.7 
4.6 0.8 0.6 18.9 Gol 4.6 4.6 94.5 
6.5 0.5 0.9 16.5 10.2 6.5 ear 95.6 
18.1 6.6 1,0 6.2 29.3 10.3 20.0 Sit 
s eer’ 0.3 0.5 4.7 5.2 Hal 1.8 93.5 
10.3 7.4 135 8.3 22.4 7.0 11.6 85.3 
8.3 2.2 9.4 33.8 17.8 6.5 9.3 Sone 
ae?) 0.3 0.3 6.3 4.6 1.3 2.5 95.5 
3.0 ih gal 2.8 11.3 6.2 3.9 2.6 93.9 
ps 4 Gish 170) (gal 23.5 Tovll: 13.0 84.8 
sk LZ 0.3 0.3 4.7 4.0 135 2.0 94.7 
6.4 4.8 16 24.0 15.3 3.2 7.6 89.1 
2.4 0.5 0.8 8.4 4.1 2.6 2.3 94.5 
Pea 0.4 0.3 9.0 5.3 2.1 2.1 92.8 
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N.B.—Figures refer to Illustrations. 


*= diagram. 


Agriculture, persons in United States, 136; 
regions in United States, 134 

Alabama, 22 

Allahabad, ‘climate, 74* 

Animals, optimum temperature of, 40*; per 
capita in world, 65, 67*; per square mile, 
66, 67 

Argentine, climate, 74* 

Arkansas, malaria in, 36* 

Automobile, persons per, 21; 
and, 53* 


petroleum 


Bank deposits, United States, 117*, 118; 
world, 117* 

Barley, world, 85 

Black belt, 22 

Blast furnaces, in United States, 145 

Boll weevil, 23 

Boston, milk routes, 149 


Canada, fuels, 124; metals, 125; non- 
metallic minerals, 126; power, 57; water 
power, 54; wheat production, 82; wheat 
value, 83 

Carbohydrates, in food, 97* 

Cattle, climate and, 74*; in Wisconsin, 87; 
world, 73 

Changes of weather, and work, 42* 

China, climate, 74* 

Cities, and coal in Pennsylvania, 123; 
eracy in Ohio, 28*; rainfall, 120*; 
perature, 121%, 122%: world, 119 

Civilization, in Europe, 32; in 
States, 45; in world, 48 

Climate, cattle and, 74*; 


illit- 
tem- 


United 


effect in Wiscon- 


sin, 88* 
Climatic energy, in Europe, 44; in United 
States, 43; world, 47 


Coal, and cities in Pennsylvania, 123; in 
Kentucky, 60; manufacturing and, 49*; 
mined in world, 52*; per capita value in 
United States, 50; resources and produc- 
tion, 52*; in United States, 115; world, 
104 

Colorado, density of population, 12 

Comfort chart, 41* 

Commerce, world, 64 

Complex industries, in United States, 144 

Concordia, climate, 74* 

Connecticut, health and energy in, 38*; 
relief and population, 13* 

Copper, movement and production in 
United States, 113; world, 107 


Others are maps. 


Consult the other two indexes. 


Corn, land in United States, 80; in United 
States, 8; value in United States, 81; 
world, 79; yield in Illinois, 29 

Corn belt, seasonal work, 86* 

Cotton, world, 95; yield in Alabama, 22 

Cotton weevil, 23 

Crop areas and values in United States, 
140* 

Cultivated land, in United States, 70 


Dairy cattle, in Wisconsin, 87 __ ; 

Death rate, in Connecticut, 38*; in 63 
cities of United States, 37*; in Pennsyl- 
vania, 38*; Philadelphia and; Pittsburgh, 
34* 

Density of population, Colorado, 12; world, 
68 


Diet of tropics, 97* 

Domestic animals, world, 65, 66, 67 
Dublin, climate, 74* 

Dubuque, climate, 74* 


Energy, seasons and, 38* 

Europe, civilization in, 32; climatic energy 
in, 44; health in, 31; rye in, 89 

Expenditure, on roads, 62 

Exports, from United States, 150, 152* 


Factory work, seasons and, 38* 

Farm buildings, in Alabama, 22 

Farm land, value in Iowa, 24; Ohio, 25 

Farms, operated by owners in Ohio, 26, 27*; 
value in United States, 30*; worked by 
owners in United States, 20 

Fats, in food, 97* 

Fertilizer, use in United States, 19; use on 
wheat, 17*, 18* 

Fish, world, 132 

Flax fiber, world, 94 

Flaxseed, world, 96 

Food, of tropics, 97* 

Forage, hay and, in United States, 137 

Foreign commerce, world, 64 

Foreign trade, of United States, 154*, 155 

Forests, in United States, 127, 128, 129; 
world, 98, 99*, 100*, 101* 

Foundries, in United States, 147 

Fuels, production in Canada and United 
States, 124 


Gold, world, 108 
Good versus poor years, United States, 139 
Growing season, United States, 133 


Figures refer to illustrations 
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Hay, forage and, in United States, 137; iz 
Wisconsin, 87 

Health, in Europe, oe 
in United States, 46 

Hogs, world, 75 

Homes, ownership i in Alabama, 2 

Hongkong, climate, 74* 

Hookworm infection, Bio 

Horses, in United States, 71; world, 69 

Hourly variations in load, 56* 

Einicity, comfort and, 41*; 


seasons and, 38*; 


death and, 


Illinois, corn per acre, 29 

llliteracy, in Alabama, 22; in Ohio, 28* 

Immigrants, value of farms, 30* 

Imports, of United States, world, 151, 153* 

Improved land, in Alabama, PPI shat United 
States, 135 

Income, ‘in United States, 148; world, 2 

India, climate, 74* 

Industries, in United States, 144 

Insurance data, in United States, 46 

Interest, in Alabama, 22 

Iowa, climate, 74*; value of land, 24 

Ireland, climate, 74* 

Tron, world, 105 

Italy, climate, 74* 


January, temperature, 5 
Japan, climate, 74* 
July, temperature, 4 


Kentucky, coal and railroads, 60 
Kioto, climate, 74* 


Land, cultivated in United States, 70; value 
in Iowa, 24; Ohio, 25 

Latin America, yellow fever in, 35 

Lead, world, 111 

Load, of New York power plant, 56* 

Lumber, cut by countries, 102*; long haul 
in United States, 131; shortage and sur- 
plus in United States, 130 


Machine shops, in United States, 147 

Malaria, control in Arkansas, 36* 

Manufactures, growth in United States, 
143; value in United States, 142 

Manufacturing, coal and, 49*; per capita 
in United States, 51; persons in United 
States, 141; world, 116 

Metals, Canada and United States, 125 

Migration, of boll weevil, 23 

Milan, climate, 74* 

Milk routes to Boston, 149 


Minerals, Canada and United States, 126; 
production by countries, 103*; world 
consumption, 114* 

Mortality, in United States, 46 

Mortages in Alabama, 22 

Motor vehicles, petroleum and, 53*. (See 


Automobile) 
Mules, in United States, 72 


Negroes, in Alabama, 22 
Oats, world, 84 


Ohio, farms operated by owners, 26, 27*; 
farm values and illiteracy, 28*; farm 
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values and tenancy, 27*: 
25 
Oil, see Petroleum 
Optimum temperature, 40* 
Owners, of farms in Ohio, 26, 27*; of farms 
in United States, 20 
Ownership, of farms, Alabama, 22 


Peak load, 56* 

Pennsylvania, cities and coal, 123; health 
and energy in, 38* 

Petroleum, motor vehicles and, 53*; in 
United States, 115; world, 106 

Philadelphia, death rate in, 34* 

Physiographic Provinces, Alabama, 22 

Pigs, world, 75 

Pipe lines, in United States, 115 

Pittsburgh, death rate in, 34* 

Plants, optimum temperature of, 40* 

Population, changes in Alabama, 22; den- 
sity of, 68; density in Colorado, 12 
relief in Connecticut and, 13%; world, 1 

Potatoes, United States, 9; world, 90 

Poultry, world, 77 

Power, in Canada and United States, 55, 57 

Precipitation, world, 6 

Presidential vote, in Alabama, 22 

Productivity, in United States, 138; world, 
2 

Progress, in United States, 45; 

Proteids, in food, 97* 


value of land, 


in world, 48 


Railroads, Kentucky and, 60 

Rainfall, cities and, 120*; 
winter, 11; world, 6 

Relief, in Alabama, 22; in Colorado, 12; in 
Connecticut, 13; and population in Con- 
necticut, 13* 

Rice, world, 78 

Roads, in United States, 62 

Rolling mills, in United States, 146 

Routes, of trade, 1 

Rural, illiteracy, Ohio, 28*; 
United States, 14* 

Rye, in Europe, 89; 


summer, 10; 


population of 
in Wisconsin, 87 


Savings bank deposits, 117 

Seasonal distribution of work, 86* 
Seasons, effect on death rate, 37*, 38*, 39* 
Sheep, world, 15 

Silos, in Wisconsin, 87 

Silver, world, 109 

Simple industries, in U nited States, 144 


Soil, in Alabama, 22; Wisconsin, 87, 88*; 
United States, 16 

Steel mills, in United States, 146 

Storms, deaths and, 39* 

Sugar, world, 91 

Summer rainfall, 10 

Sugar-power system, DD 

Swine, per capita, 76*; world, 75 

Telephones, per capita, 63 

Temperature, cities, and, 121*, 122*; 
deaths, and, 39*; effect of, 40*, 41*; 
world, 4, 5 3 

Tenancy, Alabama, 22; Ohio, 26, 27%; 


United States, 20 
Tin, world, 110 
Tobacco, world, 93 


Figures refer to illustrations 
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Trade, foreign, of world, 64; routes, 1 
Transportation, in United States, 61 


United States, Agricultural regions, 134; 
automobiles, 20; bank deposits, 117*, 
118; blast furnaces and rolling mills, 146; 
boll weevil, 23; climatic energy, 43; coal 
and manufacturing, 49*; coal, oil, and 
pipe lines, 115; complex vs. simple in- 
dustries, 144; copper production and 
movement, 113; corn, 8; crop areas 
and values, 140; cultivated land, 70; 
death rate in cities, 37*, 39*; expendi- 
ture on roads, 62; farms worked by 
owners, 20; fertilizer in, 19; forests, 127, 
128, 129; foundries and machine shops, 
147; fuels, 124; good vs. poor years, 139; 
growing season, 133; growth of manu- 
facturing 143; hay and forage, 137; 
health, 46; horses, 71; income, 148; im- 
proved land, 135; land in corn, 80; long 
haul of lumber, 131; lumber shortage and 
surplus, 130; metals, 125; mules in, 72; 
non-metallic minerals, 126; per capita 
value of coal, 50; per capita value of 
manufacturing, 51; persons in agricul- 
ture, 136; persons in manufacturing, 141; 
persons per telephone, 63; potatoes, $; 
power, 57; productivity, 138; progress, 
45; rural population, 15*; soil, 16; 
super power system, 55; transportation 
facilities, 61; value of corn, 81; value of 
farms, 30*; value of manufactures, 142; 
vegetables, 92; water power, 54, 58; 
wheat production, 82; wheat value, 83 


Value, of buildings in Alabama, 22; of corn 
in United States, 81; of land in Iowa, 24; 
of land in Ohio, 25 

Vegetables, in United States, 92 

Vote, in Alabama, 22 


INDEX TO ILLUSTRATIONS 


Water power, resources of United States, 
54, 58; resources of world, 59 

Weather, effect on death rate, 37*, 38*, 39%; 
effect on work, 42* 

Weevil, cotton, 23 

Wheat, effect of fertilizer, 17*, 18*; limits 
of, 7*; production in Canada and 
United States, 82; value in Canada and 
United States, 83; world, 3 

Wheat belt, seasonal distribution of work, 
86* 

White farmers, Alabama, 22 

Wind, deaths and, 39* 

Winter rainfall, 11 

Wisconsin, effect of soil, 87, 88* 

Work, seasonal distribution of, 
weather, and, 38*, 42* 

World, barley, 85; cattle, 73; cities, 119; 
civilization, 48; climatic energy, 47; coal, 
52*, 104; consumption of minerals, 114*; 
copper, 107; corn, 79; cotton, 95; density 
of population, 68; domestic animals, 65, 
66, 67*; exports from United States, 150, 
152*; fish, 132; flax fiber, 94; flaxseed, 
96; foreign commerce, 64; foreign trade 
of United States, 154; forests, 98, 99*, 
100*, 101*; gold, 108; horses, 69; imports 
of United States, 152, 153*; income, 2; 
iron, 105; January temperature, 5; July 
temperature, 4; lead, 111; lumber cut, 
102*; manufacturing, 116; mineral pro- 
duction, 103*; oats, 84; petroleum, 106; 
population, 1; potatoes, 90; poultry, 77; 
productivity, 2; rainfall, 6; rice, 78; 
savings-bank deposits, 117*; sheep, 14; 
silver, 109; sugar, 91; summer rainfall, 
10; swine, 75; tin, 110; tobacco, 93; trade 
routes, 1; water power, 59; wheat, 3; 
winter rainfall, 11; zine, 112 


86*; 


Yellow fever, 35 


Zinc, world, 112 


Figures refer to illustrations 
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N.B.—Figures’ refer to Tah.es in the Appendix 
Consult also the General Index and Index of Illustrations 


Age, 2 

Agriculture, 7 
Alpacas, 13 
Aluminum, 26 
Animals, 13, 14, 17-20 
Animal Units, 13, 17 
Annual growth of trees, 23 
Antimony, 26 

Apples, 11 

Arable land, 9 

Area, 1, 2 

Asses, 13, 14 
Automobles, 36, 37 


Barley, 11, 12, 15, 16 
Bauxite, 26 

Beans, 11 

Beef cattle, 17—20 
Births, 46 

Buffaloes, 13 


Camels, 13 

Canada, 2, 3; animals, 17-20; crops, 15, 16 

Canada, communications, 37; lumber, 24; 
minerals, 27; transportation, 37; water 
power, 29 

Cars, electric, 37 

Cattle, 13, 14, 17-20 

Cereal land, 9 

Cereals, 9, 11, 12, 16 

Children, in school, 48 

Cities, 2, 4, 5, 6; climate of, 47; cost of 
food, 47; deaths in, 46, 47; dwellings, 47; 
illiteracy, 47; manufacturing, 47; ne- 
groes, 47 

Clay, 27 

Clerical occupations, 8 

Climate, 47 

Coal, 26, 27 

Coconuts, 11 

Cocoons, 11 

Coffee, 11 

Colored farmers, 10 

Commerce, 38-44 

Commodities, in foreign trade, 42, 43, 44 

Communications, 35-37 

Complex industries, 30 

Conifers, 23 

Copper, 26, 27 

Corn, 11, 12, 15, 16; average load, 33, 34 

Cost, of food, 47; of hauling, 33, 34 

Cotton, 11, 12, 15, 16; average load, 33, 34 


Cotton spindles, 29,30 
(Crops ill elo wel Ook 
Crop yields, 21 
Customs districts, 41 


Dairy cattle, 17-20 
Death rates, 46, 47 
Dogs, 13 

Domestic service, 8 
Dwellings, 47 


Education, 48 

Eggs, 17-20 
Electric railways, 37 
Europe, 5 

Exports, 38-43 


Factories, 30 
Family, cost of food, 47 
Farmers, race of, 10 


Farms, 10; hauls to, 33, 34; wages, 45 


Firewood, 23 
Fisheries, 22 

Flax fiber, 11, 12 
Flaxseed, 11, 12, 15 
Food, cost of, 47 


Foreign born, 2, 3, 10; illiteracy, 48 


Foreign commerce, 38-44 
Forests, 9, 23-25 


Gas, 27 
Goats, 13, 14, 17-19 
Gold, 26, 27 


Gold (money), 1 
Government, 1 
Grapes, 11 
Graphite, 26 
Grass land, 9 
Gravel, 27 
Gypsum, 26 


Hardwoods, 23, 25 
Hauling, cost of, 33, 34 
leleiic, (ib, as, 1 
Horses, 13, 14, 17-20 


Illiteracy, 47, 48 
Immigration quota, 1 
Immigrants, 1, 3 
Imports, 38-42, 44 
Improved land, 9, 10 
Income, 45 


Figures refer to tables 
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Industries, 29-32 
Infant death rate, 46 
Iron ore, 26, 27 


January, temperature, 47 
July, temperature, 47 


Land, use of, 9, 10 
Lead, 26, 27 

Living, cost of, 47 
Llamas, 13 

Loads, size of, 38, 34 
Lumber, 23-25 


Magnesite, 26 

Managers, of farms, 10 

Manganese, 26 . 

Manufacturing, 29-32, 49; earnings in, 45; 
workers in, 8, 30 

Metropolitan districts, 6 

Milk, 13 

Mineral industries, 28 

Minerals, workers in, 8 

Money, 1 

Motor truck hauls, 33 

Motor vehicles, 36, 37 

Motor vessels, 36, 37 

Mules, 13, 14, 17-20 


Native whites, 2, 10; 
Natural gas, 27 
Negroes, 2, 10, 47, 48 


Oats, 11, 12, 15, 16 
Occupations, 7, 8 
Olives, 11 

Owners, of farms, 10 
Ownership, of forests, 23 


illiteracy, 48 


Palm oil, 11 

Paper money, 1 

Passenger cars (electrical), 37 

Pasture, 9 

Peanuts, 11 

Peas, 11 

Per acre, crops, 12, 16 

Per capita, animals, 14, 19; cars on electric 
railways, 37; crops, 12, 16; exports, 38; 
forests, 23; imports, 38; income, 45; 
lumber production, 24; motor vehicles, 
36, 37; post offices, 35; railways, 35, 37; 
spindles, 29, 30; telegraph, 35; tele- 
phones, 36, 37; values added by manu- 
facturing, 31 

Per family, cost of food, 47 

Personal service, 8 

Per square mile, animals, 14, 18; crops, 12, 
16; railways, 35, 37; telegraph, 35 

Petroleum, 26, 27 

Phosphate, 26 

Pig iron, 26, 27 

Platinum, 26 

Population, 1-6 

Population, in agriculture, 7, 8; per square 
mile, 1, 2; urban, 2 

Portland cement, 27 

Ports, of world, 39 

Post. offices, 35 

Potatoes, 11, 12, 15, 16 

Poultry, 13, 17-2 
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Price, of animals, 20; of fish, 22; of hauling, 
33, 34. (See Wages.) 

Productivity, 11 

Professions, 8 

Property, value in United States, 45 

Public service, 8 

Pyrite, 26 


Races, 2, 3, 10 
Railways, 35, 37 
Rainfall, 47 
Reindeer, 13 

Rice double, 
Rubber, 11 

Rye i 2a Los 16 


Sailing vessels, 36 

Salt, 26, 27 

Sand, 27 

Saw timber, 23 
Schools, children in, 48 
Sheep, 13, 14 

Shipping points, distance from farms, 33, 34 
Silk, 11 

Silver, 26, 27 

Silver (money), 1 
Simple industries, 30 
Size of farms, 10 

Soft woods, 23, 25 
Steam vessels, 36 
Stone, 27 

Sugar, 11, 12, 15 
Sulphur, 26 

Swine, 13, 14, 17-20 


Tea, 11 

Telegraph, 35 

Telephone, 36, 37 

Temperature, 47 

Tenants, 10 

Tin, 26 

Tobacco, 11, 12, 15, 16 

Tonnage, of vessels, 36; of water-borne 
commerce, 40 

Trade, 38-44 

Trade regions, 40 

Trades, workers in, 8 

Transportation, 33-37; workers in, 8 

Trees, 23-25 

Trips, per day, 33, 34 

Tropical hardwoods, 23 

Tungsten, 26 


United States, animals, 17-20; cities, 6; 
climate, 47; cost of living, 47; commod- 
ities in foreign trade, 42, 43, 44; com- 
munications, 37; cotton spinning, 29; 
crops, 15, 16; crop yields, 21; use of land, 
10; customs districts, 41; death rates, 46, 
47; education, 48; exports, 38, 40, 41, 42; 
financial conditions, 45; hauls from farms 
of, 33, 34; illiteracy, 47, 48; imports, 38, 
40, 41, 42; lumber, 24; manufacturing, 
30-32; minerals, 27, 28; negroes, 47; oc- 
cupations, 8, 47; population, 2; race, 3, 
47; tonnage of water-borne trade, 40; 
transportation, 37; use of land, 10; vital 
statistics, 46, 47; water power, 29 

Urban death rates, 46 


Figures refer to tables 
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Urban population, 2 
Use of land, 9, 10 


Value, added by manufacturing, 30; of 
farms, 10; of manufacturers, 30; of prop- 
erty, 45 

Vessels, tonnage of, 36 

Vital statistics, 46, 47 


Wage earners, 31, 32 

Wages, 45 

Wagon hauls, 34 

Water borne commerce, 40 

Water power, 27 

Wheat, 11, 12, 15, 16; loads of, 33, 34 
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Wine, 11 
Woodland, 9 
Wool, 20 
World, animals, 13, 14; cities, 4; com- 


munication, 35, 36; cotton spindles, 29; 
crops, 11, 12; fisheries, 22; foreign 
commerce, 38, 39; forests, 23; minerals, 
26; persons in agriculture, 7; population, 
1; transportation, 35, 36; use of land, 9; 
water power, 29 


Yield, of crops, 21; per acre, 12; per 
capita, 12; per square mile, 12 


Zinc, 26, 27 
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A 

Abyssinia, 424 

Accidents, in United States, 162 

Adams County, use of land, 224 

Aeration, and soils, 50 

Africa, business of, 481 f.; commerce, 403; 
horses, 196; productivity, 419; sleeping 
sickness, 98; trade, 412 

Agricultural Bloc, 359 

Agriculture, of Europe, 436; 
240 ff.; tropical, 253 ff.; 
States, 347 ff. 

Air-craft, 160, 164 

Alabama, 62 ff. 

Alaska, trade, 170 

Algeria, 482 

Allegheny Plateau, 62, 73, 355 

Alluvial soils, 52 

Alpaca, 189 

Alpines, 433 

Amazon basin, forests, 270 

America, farmers of, 84 f.; real pay, 250 f.; 
value of farms, 87. See United States 

American Railway Express, 395 

American Red Cross, 465 

American Society of Heating and Ventilat- 
ing Engineers, 115 

American Telephone and Telegraph Com- 
pany, 397 

Andes, forests, 270 

Animals, climatic limits, 25 f.; distribution, 
178 ff.; in Europe, 441; as producers of 
clothing, 189; as producers of food, 188; 
relative importance, 15; in rugged re- 
gions, 42f.; for transportation, 157, 
1Site Det; inctropies, 66, 2553. unit, 
184: units, in Europe, 186; units, in 
United States, 187; value, 6; value of 
feed, 15 

Annapolis, 113 

Anseriformes, 181 

Antimony, 288 

Appalachian mountains, 62; forests, 270; 
power in, 141 

Apples, 230 

Arabia, horses, 196; millet, 225 

Arable areas, size of, 32 

Argentina, commerce, 494 

Arkansas, malaria, 106 

Armenians, 468 

Army tests, 454 

Asia, animals, 187; climate, 458; com- 
merce, 403; disadvantages, 455f.; and 
Burope, 455; horses, 196; productivity, 
419; southeastern, 468 

Ass, 194 

Athens, climate, 126 


one-crop, 
of United 


Atlantic Coastal Plain, 62 

Australia, 486 ff.; activity, 150; children, 
125; cities, 322; death rate, 125; gov- 
ernment, 159; productivity, 419; sew- 
age farms, 57; sheep, 205: trade, 171; 
tropical, 94 f.; 

Austria, agriculture, 440; value of farms, 87 

Automobile, 137, 159, 392f., 396; acci- 
dents, 162; advantages, 154; limitations, 
164; and traffic, 387 f. 


B 


Bacterial diseases, in Australia, 96 

Bagging, 237 

Baker, O. E., 22 

Balance of trade, 317 

Balkans, agriculture, 442; sheep, 205 

Banana, 230; food value, 254 

Banks, 304 

Banteng, 200 

Barley, 221 f.; and climatic optimum, 27; 
limits, 23 

Beans, 231 

Beasts of burden, 181 

Bees, value, 191 

Belgium, agriculture, 436; transportation, 
450 

Bell System, 397 

Berea grit, 300 

Births, in Europe, 449; in Iowa, 72 

Black belt, 62; in Alabama, 65 ff. 

Black England, 76 

Black Waxy, soil, 62 

Blast furnaces, 373 

Blue Grass region, 65 

Blue Marl region, 65 

Boll weevil, 68 f., 243 

Boots and shoes, 376 

Brahman, cattle, 200 

Brazil, commerce, 495 

Britain, coal in, 170; manufacturing, 445; 
relation to India, 471 f.; sheep, 205; value 
of farms, 87. See England 

British Columbia, death rate, 97 

Bronze industry, 376 

Buildings, clay, 7 

Bureau of Mines, 115 

Bush Terminal, 321 

By-products, utilization, 301 


Cabbages, 230 

Caliche, 50 

California, 71; cities, 321; crops, 
farms, 360; fruit growers, 248 


221; 


609 


610 


Calumet County, use of land, 224 

Camden County, truck farm, 354 

Camel, and climate, 17 : 

Canada, automobiles, 392 f.; immigrants, 
326; metals, 330; oats, 220; railways, 
388; telephones, 167; trade, 410; use of 
wood, 335 f.; water power, 140; wheat, 
219, 244 

Canning industry, 300 

Capillary attraction, 50 

Capital, 304; and manufacturing, 380 

Carbohydrates, value, 6 

Carpenters, 79 

Cash crops, 247 

Cass Country, 356 

Cattle, climatic limits, 25 f.; country, 359; 
distribution, 197; limits of, 17; non- 
European species, 200; value, 189 

Celebes, 98 

Central Asia, camels, 17 

Central Pine Belts, 62 

Cereals, distribution, 210 ff.; value, 6 

Character, of Chinese, 475; of Japanese, 
475; in tropical regions, 256 

Chemical composition, of soil, 49 

Children, in Europe, 448; per family, 125 

Chile, commerce, 495 

China, animals, 187; canals, 159; coal, 169; 
commerce, 174, 469; domestic animals, 
201; horses, 196; horticulture, 249; and 
migration, 82 ff.; and selection, 82 ff.; 
swine, 203; trade, 411, 472ff.; and 
United States, 83; vegetables, 231 

Chinese, character of, 475; labor, 79 

Chippewyan, climate, 429 

Christianity, of Europe, 434 

Circulation, of water, 50 

Cities, and civilization, 323; and climate, 
312f.; deaths, 83, 111 f.; distribution, 
311f.; and manufacturing, 447; and 
population, 321 f. 

Civilization, and changes of climate, 126 f.; 
and cities, 323; definition of, 93 f.; and 
disease, 103 f.; and health, 92 ff.; and 
soil, 53 

Clay, for building, 7 

Clay County, 355 

Climate, of Asia, 478; of Australia, 95; 
and cattle, 199; and cities, 312f.; of 
Europe, 427; health and productivity, 
122; effect on manufacturing, 379; 
effect on production, 16 ff.; and ores, 
280 ff.; and relief, 35; of South America, 
491; of tropics, 256; effect on wheat, 218 

Climatic, energy of the United States, 
118 f.; energy, health, and _ progress, 
119 ff.; limits, of animals, 25 f.; limits 
and optima, 15 ff.; limits, of wheat, 18 ff.; 
optima, nature of, 23 ff.; optimum and 
barley, 27; optimum and wheat, 27 

Clothing, animals as producers of, 189; in 
aie 96; importance of, 4f.; value 
ol, 

Coal, 284; in China, 169; and cities, 316; 
distribution, 134 f., 282; of Europe, 431, 
443; fluctuations, 332; formation, 45; 
in Great Britain, 170; in Latin America, 
492; and manufacturing, 129, 131 ff.; 
veneer strikes in, 333; transportation, 

Coconuts, 232 

Coffee, 233, 236; cultivation, 39 
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College students, in Alabama, 67 

Colloidal structure, of soil, 49 

Colombia, commerce of, 496 

Color, and soil, 50 ff. 

Colorado, relief, 35 f. 

Colorado River, 141 

Comfort line, 116 

Commerce, of Australasia, 488 f.; China, 
469; Europe, 452f.; geographic basis, 
169 ff.; India, 469; United States, 400 ff. 

Commercial centers, 311 ff. 

Communication, 166; United States, 386 ff., 
395 f. 

Complex manufacturing, 302 

Conifers, 266 f.; optimum for, 268 f. 

Connecticut, dry slopes in, 33; energy, 109; 
health, 109; vs. Indiana, 36 ff.; Valley, 
tobacco in, 71 

Conservation, 282 f. 

Constantinople, 320 

Consumption, of meat, 363; per capita, 
177; of wood, 271 

Continents, trade of, 404, 425; wealth, 
422 ff. 

Cooperation, of horticulturists, 248 

Coosa Valley, 65 

Copper, 284; fluctuations in, 332; industry, 
376; transportation, 290 

Corn, and climate, 17; climatic optima for, 
23 ff.; cultivation of, 39 f.; distribution 
of, 213 ff.; in Mexico, 261; yield of, 216 

Corn belt, 215, 355; rainfall in, 24 

Cost, of transportation, 153 

Cotton, 234; in Alabama, 68; and one- 
crop farming, 242f.; industry, 377 f.; 
industry in Britain, 445; and soil in 
Alabama, 65 

Cotton Belt, 62 ff., 354 

Crayfish, 114 

Crop liens, 242 

Crops, distribution of, 210; geography of, 
226 ff.; production of, 227 ff.; value per 
acre, 37; yield of, 363 

Cuba, commerce of, 174; sugar in, 228; 
sugar plantations, 262; trade of, 410 

Customs, and commerce, 175 


D 


Death rate, adjusted, 95; in Australia, 125; 
cities, 83, 447; Europe, 93; Iceland, 80; 
Philadelphia, 101; Pittsburgh, 101; 
Queensland, 125; reduction of, 105; 
ao and urban, 102f.; United States, 

8 f. 

Demand, creation of, 170 

Democrats, of Alabama, 70 

Denmark, agriculture, 439; death rate, 95 

Density of population, and animals, 185 ff.; 
and health, 102 f. 

Desert, minerals cf, 461 f. 

Deterioration, of the soil, 53 f. 

Development, of Europe, 433 f. 

Digestive capacity, of soil, 49 f. 

legen: and civilization, 103 f.; tropical, 

Distance, and commerce, 175; and trans- 
portation, 152 

Diversity, and commerce, 175 

Domestic animals, distribution of, 
192 ff.; kinds of, 178; uses of, 181 

Domestication, limitations of, 179 


184, 
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Dominion Water Power Branch, 139 
Dresden, 446 

Droughts, 441. See Famines 

Dry areas, utilization of, 56 

Dry plains, 359 

Ducks, distribution of, 206 

Dutch, value of farms, 86 


E 
East Indies, 236 
Ecuador, commerce of, 496 
Education, in Alabama, 68; and soil, 67 
Eggs, producers of, 188 
Egypt, 482, 487 
Elephants, 196 
Encyclopedia Britannica, 81 


Energy, effect of season on, 109 ff.; and 
transportation, 161 
England, agriculture, 439; cities, 322; 


death rate, 95; Green 76; honesty, 434; 
soil, 76; wheat, 219. See Britain 

Enrichment, of ores, 281 

Entrepot trade, 317 

Eolian soils, 52 

Epidemics, and weather, 109 

Europe, agriculture, 436; animal units, 
186; and Asia, 455; climate, 427; cli- 
matic energy, 119; foreign trade, 400; 
and the Great War, 424 f.; and health, 


92, 433; historic development, 433 f.; 
horses, 195; manufacturing, 444 ff.; 
minerals, 431 f., 442f.; oats, 220; and 


the oceans, 428f.; ores, 44; potatoes, 
227; productivity, 419 ff., 427; races, 
432 .; relief, 430f.; soil and rye, 224; 
trade, 413, 452f.; transportation, 450; 
trans-shipment, 155; wheat, 218 

Europeans, in foreign countries, 423; as 
managers, 163 

Exchange, conditions of, 175 f. 

Exhaustion, of soil, 255 

Explorers, 423 

Exports, 317, 404; types of, 172 

Express business, 397 


F 


Families, size of, 448 

Famines, 441, 477; in China, 83; 
471. See Droughts 

Far East, 468 ff.; handicap of, 201 

Far Eastern Question, 469 

Farm buildings, 66 

Farm land, decrease of, 364; 
224 

Farm tenancy, in Iowa, 72 

Farmers, in New England, 88; of tem- 
perate zone, 240 ff.; of tropics, 253 ff.; 
of United States, 84 ff. 

Farmers’ Alliance, 359 

Farmers of Forty ‘Centuries, 231 

Farming, diversified, 249 f. 

Farms, Franco-Belgian, 438 

Fats, crops producing, 232 

Federal Power Commission, 139 

Fertilizer, business, 58 f.; use of, 52; use 
in United States, 54 

Fibers, for rope making, 236 

Financial problems of manufacturing, 
304 ff. 

Finns, value of farms, 86 

Fires, forest, 340 


in India, 


value of, 73, 
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Fisheries, 340 f. 

Fishing, dangers of, 81 

Flanders, 438 

Flax, 237 

Flaxseed, 236 

Florida, crops of, 216; soil of, 229 

Food, and animal optima, 26; animals as 
producers of, 188; in Australia, 96; do- 
mestic animals for, 181; importance of, 
5f.; supply of, 363 ff.; trees as pro- 
ducers, 40 

Food value, of bananas, 254; of millet, 254; 
of oats, 254; of potatoes, 254; of rice, 
254; of sweet potatoes, 254; of wheat, 
254 

Foreign commerce, effect of size on, 172 f.; 
of world, 172 

Foreign trade, 400 f.; 
Europe, 420 

Forests, distribution, 265 ff.; growth, 272; 
in United States, 337 

Foundries, 374 


character of, 170; of 


France, agriculture, 436; crops, 221; 
grapes, 33; value of farms, 87 

Fresno County, farms in, 360 

Frost, effect on corn, 23 

Bruit.) 21 distribution, 230; districts, 
360; growers in California, 248; and 


slopes, 40; use of, 246; value of, 6 
Fuels, effect of, 129; and manufacturing, 
380; metals and non-metals, 328; oc- 
currence of, 280; raw materials for, 7; 
relation to relief, 45 
Furniture, materials for, 7 


G 


Galliformes, 181 

Gasoline, 135 

Gautama, 256 

Gayal, 200 

Geese, distribution ae 206 

Genius, 434 

Gennevilliers, sewage in, 57 

Geography, definition of, 1 

Georgia, crops, 216 

Germany, agriculture of, 440; crops, 225; 
potatoes, 227; value of farms, 87 

Glacial soils, 52 

Glossina, 98 

Goats, distribution of, 205; 
regions, 42 f. 

Gold, 285; and money, 332; value of, 8 

Government, and commerce, 175 

Grange, 258 

Grant County, farms in, 359 

Grapes, 230, 232 

Graphite, 287 

Grass, Philippines, 253; tropical, 56 

Great’ Britain, See Britain and England 

Great War, and Europe, 424 f. 

Greece, agriculture of, 442; climate of, 127 

Green England, social organization of, 76 

Grindstones, 300 

Guano Islands, 58 

Gullies, 34 

Gunnison River, 36 

Gypsum, 288 


in rugged 


H 


Hamburg, port of, 320 
Harbors, 393 f. 
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Hardwoods, 337; optimum for, 270 

Harvested crops, in United States, 194 

Hawaii, and migration, 82; sugar in, 228 

Health, in Africa, 485; climate, and 
productivity, 122; and density of popu- 
lation, 102f.; and Europe, 433; geo- 
graphical distribution, 94; and manu- 
facturing, 397; and occupations, 100 f.; 
and progress, 119 ff.; and seasons, 109 ff.; 
of tropical Australia, 94f.; in tropical 
regions, 256; and weather, 108 f. 

Hemp, 237 

Hens, distribution, 206; value, 191 

Highland Rim, 62 

High-speed machinery, 136 

Hill towns, 36 

Hinterland, 316 

Hollanders, honesty of, 434 

Holsteins, 199 

Homes, ownership of, 66 

Honesty, of English, 434; 
434 

Hongkong, cattle in, 17, 201 

Hookworm, 99 

Horses, 157; distribution of, 192 ff.; and 
motor transportation, 182; and oats, 
220; optimum for, 26f.; value of, 8, 
188 f. 

Horticultural community, 246 ff. 

Horticulture, possibilities of, 249 

Humidity, 115 

Humus, 57 

Hungary, agriculture of, 440 


I 


Iceland, inheritance in, S80 f. 

Illinois, 355; agriculture, 436; 

Illiteracy, in Alabama, 67; 
in Ohio, 75 

Immigrants, 325 f. 

Imperial Valley, 71 

Imports, 317, 406; types of, 171 

Incomes, United States, 380; use of, 6 

India, 468 ff.; and Britain, 471f.; com- 
merce of, 469; horses in, 196; rice grow- 
ing, 259; trade of, 411, 472 ff. 

Indiana, vs. Connecticut, 36 ff. 

Indians, 326; value of farms, 86 

Indo-China, steamers of, 150 

Influenza, and weather, 109 

Infusoria curve, 114 

Inheritance, and productivity, 
tropical Australia, 94 f. 

Insurance Companies, 120 

International Institute of Agriculture, 11 

Inventiveness, and manufacturing, 307 

lowa, birthplaces in, crops, 216 f.; 
farm tenancy, 72; illiteracy, 72; land 
values, 72; oats, 220; soils and social 
conditions, 71 f. 

Ireland, agriculture, 439; value of farms, 87 

Trish Free State, agriculture of, 439 

Tron, of Europe, 432, 443; industry, 373 ff.; 
ore, 284 

Irrigation, 364; communities, 
United States, 56 

Italy, agriculture of, 442; value of farms, 87 


of Hollanders, 


soil of, 77 
in Iowa, 72; 


9 ff.; of 


teres 


360; in 


J 


Japan, animals in, 187; character of people, 
475; and China, 474f.; domestic ani- 


INDEX 


horses, 196; manufactures, 


mals, 201; \ 
progress, 469; sheep, 


130; miners, 79; 
17; trade, 411, 426 
Java, 258; cities, 321 f.; level lands, 40; 
productivity, 219; sugar, 228; trade, 169 
Jersey cows, 200 
Jews, 468 
Judea, 464 
Jute, 2387 


K 
Kelp, 59 
Kentucky, 355; railroads of, 156 
Kentucky mountains, 38, 65 
Khirgiz, horses, 196 
King, FH. 231 


L 


Labor, and manufacturing, 302, 380; sea- 
sons on farms, 222; tropical, 257, 485 
Land, for crops, 365; improvement of, 57; 
and progress, 75; reclamation of, 363; 
utilization, 363 ff.; value, in lowa, 72 
Language, and commerce, 175; and trade, 
412 

Latin America, 491 ff.; 
people of, 492 f. 

Lead, 286 

Leadership, and soil, 67 

Leadville, 36 

Leather, 189 

Legumes, 231; and soil, 57; value of, 6 

Leith, C. K., 282 

Leningrad, climate of, 429 

Liebig, 53 

Lime, 58 

Lime hills, 65 

Limits, climatic, 15 ff.; vs. optima, 17 

Linseed oil, 236 

Liverpool, port of, 320; ships of, 164 

London, port of, 320; trade, 317 

Long Island, soil of, 229 

Lubricant, 135 

Lumber, communities, 273 f.; industry, 
265 ff.; ownership, 277; in Sweden, 
274 f.; and transportation, 275 f. 


exports of, 494; 


M 


McLean County, 355 

Machine shops, 374 

Machinery, 408 

Magmatic water, 281 

Mail, safety of, 166 

Malaria, 105 f.; distribution of, 98 f. 

Man, as determiner of production, 16; 
optimum temperature for, 113 f.; power, 
156 

Manchuria, migration to, 83 

Manila, 237 

Manufacturing, and coal, 129, 131 ff.; 
communities, 296 ff.; effect of power on, 
130; effect on progress, 446; in Europe, 
444 f.; geographic conditions of, 308; 
limitation of, 302; primitive, 298; raw 
materials for, 7; stages of, 296 ff.; in 
United States, 367 ff., 404; and water 
power, 143 ff. 

Marbutt, C. F., 224 

Market gardens, 246, 354 

Marketing problem, 307 
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Massachusetts, tobacco in, 71; transporta- 
tion in, 450 

Massacres, 465 

Materials, of commerce, 406 ff. 

Meat, consumption, 363; exports of, 364; 
packing, 375; quality of, 188 

Mediterranean, goats, 205; olives, 40; race, 
433; sheep, 205 

Melbourne, sewage farms in, 57 

Mentality, and temperature, 
transportation, 162 

Metals, consumption of, 290; fuels and non- 
metals, 328; occurrence of, 280; and 
water, 280 

Metallic ores, relation to relief, 43 f. 

Mexico, commerce, 408; corn in, 261; trade 
of, 410 

Migration, among American farmers, 84 f.; 
and China, 82; in Europe, 449; and 
Hawaii, 82; and soil, 68 f. 

Milk, producers of, 188 

Millet, 225; food value of, 254 

Mineral, deposits of Europe, 431 f.; oils, 
408; production, distribution of, 284; 
resources, of Latin America, 492 


113% and 


Minerals, and cities, 315 f.; consumption, 
290; of desert, 461f.; distribution, 
279 ff.; effect of, 129; of Europe, 442 f.; 


as fertilizers, 52; importance of, 328; 
of North America, 327 f.; relative im- 
portance of, 15; and relief, 279 f.; value 
of, 15, 279 

Mines, strikes in, 333 

Minimum-wage laws, 488 

Minnesota, geographical example of, 3 

Missionaries, 423; in Hawaii, 82 

Mississippi, farms of, 354 

Mississippi River, 394; use of, 154 

Mohammed, 256 

foisture, and health, 112 

fortality, in fishing, 341 f. 

Mosquito, 98; Stegomyia, 104 f. 

Motor transport, 159; and horses, 182; and 
petroleum, 135 ff.; vehicles, 157 

Motorcycles, 138 

Mountains, and ores, 44 

Mulberry tree, distribution of, 207 

Mules, 194; and motor transportation, 182 

Muscle Shoals, 59 


N 


Narcotics, 211, 232 f.; 
National forests, 339 
National wealth, 420 


value of, 6 


Natural selection, in China, 478; in New 
Zealand, 84 
Negroes, 484; in Alabama, 65 ff.; value of 


farms, 86 

Netherlands, agriculture, 439; transporta- 
tion, 450 

New England, cotton industry, 377; farm- 
ing, 88, 350; manufacturing, 129 

New Guinea, trade of, 169 

New Jersey, truck farms in, 354 

New Mexico, cities, 321; farms, 359 

New York Barge Canal, 395 

New York City, port, 321; 
subway, 392; supremacy, 318; 
shipment, 155 

New York State, death rate in, 124 


position, 151; 
trans- 
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ner York State Ventilation Commission, 
16 


New Zealand, 487; activity of people, 150; 
death rate, 95, 124; natural selection in, 
84; trade of, 412 

Newspapers, 408 

Niagara River, 149 

Nitrates, 57 

Nitrogen, 57 f., 231 

Nomadic life, of Asia, 462 

Non-metals, 328 

Non-partisan League, 359 

Nordics, 432 

Normandy, 438 

North Africa, 487 f.; crops in, 221 

North America, commerce, 403; minerals, 
327 f.; oats, 220; ores, 43; productivity, 
419; wheat, 216 

North Asia, 459 f. 

North Carolina, forests, 270 

North Dakota, 356; crops, 218 

Norway, agriculture, 439; commerce, 408; 


trade, 170 
Nuts, 40 f. 
O 
Oats, 219 ff.; food value of, 254 
de a of Australia, 96; and health, 
100 f. 


Ocean, effect of, 319; and Europe, 428 f.; 
food supply from, 342 

Ohio, progress of, 73; soil of, 73 

Oils, crops producing, 232 

Old World, social organization in, 76; soil 
fertility in, 76 


Olives, 232; cultivation, 39; of the Medi- 
terranean, 40 
One-crop, agriculture, 240f., 361, 442; 


farmers, 66; farming, 355 
Ontography, definition of, 1 f. 
Optima, climatic, 15 ff.; vs. limits, 17 


Optimum, for conifers, 268 f.; for hard- 
woods, 270; for horses, 26f.; for man, 
Aleks 


Orange, 230 

Oregon, forests of, 269 

Ores, 44; and climate, 280 ff.; formation of, 
280; relation to relief, 43 f. 

Ownership, of homes, 66; of lumber, 277 


IP 


Pacific Coast, manufacturing, 382 

Palm, 232 

Panama, death rate, 124; 
sanitation, 123 

Paper, for wood, 271 

Parasitic diseases, geographical distribu- 
tion, 97 

Paris, 446; sewage, 57 

Parsees, 80 

Patents, 307 

Peak loads, 148 

Peas, 231 

Pennsylvania, cities of, 316; coal in, 131; 
energy, 109; health, 109 

Pennsylvania System, 149 

Peru, commerce of, 496 

Petroleum, 284; fluctuations in, 332; man- 
facture, 131; and motor transport, 135 ff.; 
and relief, 45 


malaria, 105; 
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Philadelphia, death rate, 101 

Philippines, grass, 253; trade, 411 

Phosphorus, 57 f. 

Physiography, definition of, 1 

Piedmont lowland, 62 

Pigs, value of, 191 

Pine Hills, 65 

Pittsburgh, death rate, 101 

Placers, 44 

Plantations, 260 

Plants, communities, depending on, 240; 
importance of, 15; optimum for, 114 

Platinum, 288 

Poland, agriculture of, 440 

Poles, value of farms, 87 

Political movements, effect on crops, 358 

Population, and animals, 185 ff.; and cities, 
321 f.; distribution of, 446; distribution 
of in Alabama, 65 ff.; and relief, 35; 
and vegetables, 231 

Populist Party, 359 

Porto Rico, trade of, 410 

Ports, types of, 319 

Postal Telegraph, 397 

Post-Oak flatwoods, 65 

Post Office, 395 

Potassium, 57 f. 

Potatoes, as food, 226 f., 254 

Potomac River, 140 

Poverty, relation to soil, 69 ff. 

Power, and manufacturing, 130; and prog- 
ress, 129; raw materials for, 7; sites, 139; 
sources, 129 

Primitive manufacturing, 298 

Production, differences in, 79; effect of 
relief on, 33 ff.; per worker, 331 

Productivity, climate and health, 122; of 
continents, 419 ff.; contrasts in, 12 ff.; 
distribution of, 12 ff.; and inheritance, 
79 ff.; of land, 357; and selection, 79 ff.; 
of soil, 48 ff. 

Products, table of, 9; tropical, 260; world, 
5 ff. 

Progress, climatic energy and _ health, 
119 ff; and land, 75; of Ohio, 73 

Prosperity, of races, 66; relation to soil, 
69 ff. 

Protein, 231, 254 

Puget Sound, 376; water power of, 140 

Pulp wood, in United States, 271 

Pyrite, 287 


Q 


Queensland, 487; death rate, 94 f.; 125 
Quinine, 236 


R 


Races, of Europe, 432 f.; prosperity of, 66 f. 

Racial character, 89; of commerce, 175 

Railways, 152; in Asia, 457; and automo- 
biles, 182; importance of, 158; light, 157; 
management of, 163; in North America, 
388; power of, 390 f.; and resources, 155; 
in United States, 149 

Rainfall, and cities, 312 f.; and corn, 23; 
and wheat, 22 

Raw materials, importance of, 7; and 
manufacturing, 380; value of, 6 

Red Hills, 65 

Relief, of Asia, 456; and cities, 314; and 
climate, 35; of Europe, 430 f.; and fuels, 
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45; of Latin America, 491; and metallic 
ores, 43f.; and minerals, 279f.; and 
population, 35f.; and production, 16, 
33 ff.; and soil, 62 ff.; and transportation, 
34, 152, 161; and tree products, 39; and 
wheat, 23 

Religious prejudice, and swine, 203 

Residual soils, 51 

Rhode Island, cities, in, 322 

Rice, distribution of, 212 f.; food value of, 
254; growers, 258; optimum for, 25; 
work in producing, 259 

Roads, 387 f.; distribution of, 165 

Rockefeller Sanitary Commission, 100 

Rolling mills, 374 

Rope, 237 

Rope-making fibers, 236 

Rothamsted, 52 

Routes, 150 

Rubber, 235, 263 

Rug industry, 299 

Rugged regions, animals in, 42 f.; goats in, 
42 f.; sheep in, 42 f.; in the tropics, 41 

Rumania, 441; agriculture of, 440 

Russia, agriculture of, 440; commerce of, 
174; farmer of, 244; trade of, 413, 452; 
wheat in, 219 

Rye, re soil, 223 f.; and soil of Europe, 
224 f. 


s 


St. Lawrence, 140, 393 

Salt, value of, 6 

San Francisco, 376 

Saskatchewan, wheat in, 219 

Savings, Europe, 304 

Savings Banks, 304 

Scandinavians, value of farms, 87 

Seasons, effect on health, 109 ff. 

Seaweeds, 59 

Bip a in China, 82; and productivity, 
fits . 

Selma chalk, 62 

Sequoias, 269 

Sewage, farms in Melbourne, 57; utiliza- 
tion of, 57 

Shanghai, labor in, 79 

Sheep, distribution of, 204; in Japan, 17; 
as producers of clothing, 189; in rugged 
regions, 42 f.; value of, 189 

Shelter, in Australia, 96; importance of, 
4f.; materials for, 7 

Shoes, and boots, 376 

Shoemaking, 296 f. 

Siam, trade of, 171 

Siberia, 460 

Silk, 237; industry, 376 

Silkworm, distribution of, 207; value of, 191 

Silver, 285; value of, 8 

Simple industries, 371 

Simple manufacturing, 299 f. 

Sisal, 237, 262 

Slaughtering, 375 

Slaves, 70 

Sleeping sickness, 98 

Slopes, cultivation on, 34; effect on crops, 33 

Slums, 448 

Smallpox, 105 

Smith, J. Russell, 41 

Social, conditions, and soil in Iowa, 71 f.; 
organization in the Old World, 76; 
problems, of manufacturing, 303 
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Softwoods, 266, 337 

Soil, and cities, 316; color, 50 ff.; and cot- 
ton, 65; deterioration of, 53; exhaustion 
of, 255; fertility, in the ‘Old World, 76; 
of Latin America, 492; and migrations, 
68 f.; of Ohio, 73: in Oklahoma, 218; 
and poverty, 69 ff.: and production, 16; 
productivity of, 48 ff: and prosperity, 
69 ff.; and relief, 62 ff.; in rugged regions, 
33 f.; and rye, 223 f.; and social condi- 
tions, 71f.; and tobacco, 57; utilization 
of, 55: and wheat, 23, 217 

South, cotton farming, 242 f.; cotton in- 
dustry, 377 

South Africa, 482; sheep in, 205 

South America, advantages, 491 f.; com- 
merce, 403, 494; disadvantages, 491 f.; 
productivity, 419; and tropical Asia, 499 

South Carolina, cities in, 321 

Southeastern Asia, 468 

Southwestern Asia, 468 ff. 

Spain, agriculture of, 442 

Species, number of, 179 

Standard Population, 95 

Stassfurt, 58 

Statistics, accuracy of, 11 

Steam engine, 130 

Steamships, capacity of, 162; cost of, 320; 
of Europe, 420; limitations of, 163 

Steel mills, 374 

Stegomyia mosquito, 104 f. 

Stimulants, 211, 232 f.; value of, 6 

Stone cutters, 97 

Storms, and health, 112 f. 

Strikes, in coal mines, 333 

Subway, New York, 392 

Succession, of vegetation, 275 

Sudan, 484 

Sugar, 228, 407; of Cuba, 262 

Sulphur, 288 

Sumatra, 273 

Surplus, creation of, 169 

Buc agriculture of, 440; lumbering in, 
274 

Sweet potatoes, 228; food value of, 254 

Swine, distribution of, 202 

Swiss, value of farms, 86 

Switzerland, railways, 452; trade, 413 


‘a 

Tea, 233 

Telegraph, 395; and geographical condi- 
tions, 166 

Telephone, 396; in Canada, 167; and 
geographical conditions, 166; in United 
States, 167 

Temperate forests, 266 

Temperate Zone, farmers of, 240 ff. 

Temperature, and cities, 312 f.; and corn, 
23; and death rates, 109; and mentality, 
113; and wheat, 18 

Tenancy, Wik, BEG. Bini, Chale via @avrey, 733 

Tenants, 54; in Alabama, 66 

Tennessee Valley, 62 

Terraces, 34 

Texture, of soil, 49 

Thread, types. of, 378 

Tibet, stones in, 34 

Timber, supply ‘of, 271 f. 

Tin, 285 


Tobacco, 232; of New England, 71; and 
soil, 57 

Tomatoes, 230 

Townsville, 95 

Trade, of China, 472 ff.; of Europe, 452 f.; 
of India, 472 ff: location of routes, 152 

Transportation, 149 ff., 166; of Africa, 484; 
animals for, 181 f, 187 f.; and cities, 318; 
of coal, 129; cost of, 338; of Europe, 420, 
450 f.; limitations of, 163 ff.; and lumber 
industry, 275 f.; and lumber ownership, 
277; and manufacturing, 302, 379; pro- 
gressive, vs. backward, 161 ff.; and relief, 
34; routes, importance of, 149; of 
Siberia, 460; in tropics, 255; types of, 156; 
in the United States, 160, 386 ff 

Trans-shipment, 153 

Trees, as food producers, 40; and relief, 39 

Trolley lines, 157, 391 f. 

Tropics, agriculture, 253 ff.; Asiatic and 
South American, 499 f.; Australian, 
94 f.; commerce of United States, 497 f.; 
corn in, 24; development, 491 ff.; food, 
229; forests, 273; hardwoods, 266; labor, 
257 f.; products, 254, 260; rugged lands 
in, 41: soils, 56; white race ins L23)f 

Truck farming, 246, 354 

Trucks, 138, 159 

Trypanosoma, 98 

Tsetse fly, 26, 98, 196 

Tuberculosis, 97 

Tungsten, 288 

Tunis, 482 

Turkey, and United States, 414 

Turkish rugs, 299 

Twine, 237 


U 


Uncompahgre Valley, 36 

Ungulata, 179, 188 

United Fruit Company, 257 

United States, accidents in, 162; advan- 
tages, 325 ff.; agriculture, 347 ff.; animal 
units, 187; automobiles, 392f.; and 
China, 83; climatic energy, 118 f.; coal, 
134; commerce, 174; communication, 
386 ff., 395f.; and consumption, 177; 
corn, 23; cotton, 235; crop yield, 363; 
death rate, 95, 108f., 111 f.; farmers, 
84 f.; farms, value of, 86 ff.; fertilizer sup- 
plies of, 58; fishery, 341; food problem, 
362; foreign trade, 400 ff., 425; forest 
reserves, 277; forests, 270, 337; fuels, 
328; harvested crops, 194; health, 119 f.; 
horticulture, 249; immigrants, 326; im- 
ports from tropics, 498 ff.; incomes, 5f., 
380 f.; irrigation, 56; labor, 79; lumber 
production, 278; manufacturing, Ode ter 
metals, 328, 330; mineral production, 
287 ff., 328; motor transport, 137 ff, 182; 
non-metals, 328; oats, 220; one-crop 
agriculture, 241; petroleum supplies, 
137 ff.; progress, 119 f.; pulp wood, 271; 
railways, 149, 388 f.; rice, 213; savings, 
304; sewage, 57; soil, care of, 54; strikes, 
333; telephones, 167; timber, 271; .to- 
bacco, 57; trade of, 171; transportation, 
160, 386 ff.; tropical commerce, 497 f.; 
and Turkey, 414; water power, 140; 
waterways, 394f.; wheat, 219, 244: 
wood, use of, 335 f. See also America. 
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United States Bureau of Mines, 114 

United States Department of Agriculture, 
11 

United States Department of Commerce, 
404 

United States Department of Labor, 6 

United States Geological Survey, 139 

United States Public Health Service, 115 

Uruguay, commerce of, 495 

Utah, plateaus of, 35 


V 


Variability, benefit of, 113, 117; in wheat 
belt, 358 

Vegetable oils, 364 

Vegetable raw materials, 233 ff. 

Vegetables, 210, 229f.; and population, 
231; value of, 15; use of, 246; value of, 


Venezuela, commerce of, 496 h 
Vital statistics, in Europe, 92; in United 
States, 92 


W 


Washington, death rate, 97, 124; forests of, 
269 

Water, circulation ef, 50; and metals, 280 

peer buffalo, 196, 200; climatic limits of, 
25 f. 

Water power, 139; distribution of, 140; and 
manufacturing, 143 ff., 380 

Water transportation, and cities, 314 

Waterbury, 308 

Water-craft, 159 

Waterfowl, distribution of, 207 

Waterways, 393 f.; of United States, 394 

Wealth, national, 325 
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Weather, 111 ff.: and health, 108 f. 

West Point, 113 

West Virginia, 333 

Western Union Telegraph Company, 396 

Wheat, and climate, 17 ff. 27; climatic 
limits of, 188 ff.; distribution of, 216 ff.; 
and fertilizers, 52; as food, 226, 254; and 
labor, 245, 259; one-crop culture of, 244; 
and rainfall, 22; and relief, 23; and soils, 
23; yield of, 53 

Wheat belt, 356 f.; variability of, 358 

Whigs, 70 

White Australia, 489 

White labor, 257 

White race, in the tropics, 123 f. 

Who's Who, Alabama, 68 

Willamette Valley, 376 

Winds, effect on health, 113 

Wine, 232 

Wireless, 166, 396 

Wisconsin, effect of soil, 223 

Wood, consumption of, 272; cultivation of, 
39; demand for, 270 

Woolen centers, in Britain, 446 

Worcester County, 351 


a 
Yak, 200; climatic limits of, 25 f. 


WE 
Yale University, death rate in, 124 
Yams, 228 
Yellow fever, 104 
Yucatan, 253, 262 


Zebu, 200 
Zine, 286 
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